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140 THREADS TO THE INCH, shown in 
this enlarged photograph, demonstrate the re- 
markable machinability of strong, corrosion- 
resistant "R’’ Monel. (KR” Monel is sug- 
gested for applications where extra hardness 
is required.) The fastenings are machined from 
.037" diameter cold-drawn "'R’’ Monel, 





34” long, .037” dia. 
140 threads to inch. 





...and for these threaded “pin size” 
parts they chose a strong, 
corrosion-resistant INCO Nickel Alloy 


The enemy isn’t the only one to feel the shattering shock of a 
naval broadside. When the big guns thunder, everything aboard 
ship takes a beating. 

Yet delicate vital instruments must function without a hitch. 
Every part...even the tiniest... must be able to withstand the 
tremendous concussion. 

One such part in an essential instrument, is a fastening the 
size of a common pin... approximately 34” long, .037” in diam- 
eter with 140 threads to the inch. 

The metal chosen for this fastening needs: 

corrosion-resistance, a necessity for sea-going equipment. 


strength and toughness, to hold up under shock. 
machinability, to permit speedy, economical machine 
production. 

All of these requirements add up to “R” Monel . . . the corrosion- 
resistant alloy for parts where extra machinability is important. 
° * * 

This use of “R” Monel is cited as an example of how INCO Nickel 
Alloys...such as “R” and “KR” Monel... often do the trick 

where a unique combination of properties is required. 
If you have a problem involving metals... for equipment now 


in production, or planned for post-war...consult INCO Technical 
service. Write: 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y 


Official U. S. Navy Photograph 


iCO NICKEL ALLOYS. 


MONEL + “K” MONEL © “S$” MONEL © “R” MONEL © “KR” MONEL © INCONEL « “2” MICKEL » NICKEL 
Sheet... Strip...Rod... Tubing... Wire...Castings 
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Cover Picture—Lock nuts with fiber loeking collars are 
assembled automatically on this machine by Elastic Stop 
Nut Corporation of America. The orange and green colors 
used on the machine elements are those recommended 


in the du Pont “Safety Color Code for Industry.” 


Special Section: Screws and Fastenings 


In designing war equipment many tough problems related 
to the fastening of component parts have arisen. Some of 
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them have been overcome by developing special fastening 
devices. Others have been solved by modifying standard 
screws and bolts. Numerous prewar fasteners developed for 
specific applications have been found helpful in other uses 
never previously considered. The special section in this 
issue, starting on page 825, reviews and summarizes various 
types of screws, nuts and locking devices and the standards 
pertaining to them. The patented-types of fasteners and 
fastening devices are also covered. 


Field Research 


Searching out customer reactions to regular products and 
proposed new products is a significant part of field research 
programs. James O. Peck, president of the field research 
company which bears his name, presents some pertinent 
observations on the subject of field research in his article 
beginning on page 793. He cites some concrete facts to bear 
out the importance of companies engaging in field research 
surveys before launching product development projects. 


Cleaning Magnesium Surfaces 


Increased availability of magnesium and magnesium alloys 
has spurred interest in the best procedures for its use in 
fabricating parts. Since magnesium, like aluminum, requires 
surface preparation before spot welding, Boeing Aircraft 
Company set about to determine the most satisfactory clean- 


ing method. An article on page 811 reports on the study 
and its findings. 


Production Considerations 


Functional efficiency, which is the first objective of engi- 
neering design, must be supplemented by considerations of 
economy of production and limitations of fabricating equip- 
ment. Redesign often results in easier and more economical 
production without sacrificing functional efficiency. In an 
article starting on page 813, A. H. Petersen, production 
design manager, Lockheed Aircraft Company, outlines basic 
factors influencing design for production and gives a num- 
ber of examples of economical fabrication. The Reference 
Book Sheets on pages 856, 857 and 858 present standards 
for cylindrical fits and tolerances, and for pin and bolt 
holes. These standards are recommended because of the 
appreciable savings they effect in production costs. 


Surface Roughness Finish 


James A. Broadston, Armament Engineer, North American 
Aviation, Inc., presents in this number the fourth and con- 
cluding article in a detailed presentation of reasons why 
specific steps should be taken in standardizing surface rough- 
ness finish values. In his article beginning on page 806, 
Mr. Broadston describes taper-sectioning technique for estab- 
lishing defined standards and methods of determining RMS 
microinch values from Brush Analyser tapes. In his con- 
clusions, Mr. Broadston points the way to international con- 
sciousness of the advantages and savings to be derived from 
an adequate program of surface quality control. 


‘Hydraulic Circuits 


Application of hydraulic operation to machines and pro- 
cesses has reached a degree of complication almost compar- 
able to electric circuits, with which hydraulic systems are 
often combined when designing for automatic sequencing 
of mechanical operation. The hydraulic circuits illustrated 
on pages 818 and 819 are a continuation of those in Novem- 
ber Propuct ENGINEERING, and together with them indicate 
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the variety of combinations of equipment and the possibjl. 
ities of using hydraulic operation when several operations 
must be timed accurately with respect to each other. 


Electrical Aircraft Equipment Developments 


_ Electrical and mechanical engineers have created seeming 
miracles of design in answer to the many new problems with 
which the aircraft industry has confronted them. Lt. Col, 
T. B. Holliday, engineering division, equipment laboratory, 
Wright Field, see page 841, reviews the progress made jn 
the design of electrical aircraft equipment over the last 
20 years and cites opportunities for further improvement and 
advances in airborne engine generator units, ground power 
units, batteries and control accessories. 


Chemical Properties of Plastics 


One of the most important characteristics of any plastic 
material is its ability or inability to enter into a chemical 
reaction. Resistance of the material to chemical action is, 
therefore, known as chemical resistance. See page 845 
for a thorough discussion of this property of plastics, with 
data indicating the ability of various specific materials to 
resist chemical attack. This is the fifth in a series of articles 
covering the design of plastic parts. 


Annual Index 


The 1944 annual index, Volume XV, of Propuct ENcINEER- 
ING is included in this issue. The index divisions are: Alpha- 
betical by titles; classified by subjects; authors’ index. 





WHAT’S COMING— 


Advantageous Engineering Teamwork 


Out of the pall of global war shines the superb teamwork 
between American and British engineers in matching and 
overcoming the scientific developments and engineering 
ingenuity of enemy nations. G. Geoffrey Smith, M.B.E., rep- 
resenting the British Supply Council for the interchange of 
technical information, will present his views on this team- 
work in a forthcoming article. He expresses the hope that 
engineering teamwork between the two nations continue 
undisturbed in the peacetime years ahead. Mr. Smith will 
review the engineering concepts impressed upon English and 
American engineering students, and point to some of the 
outstanding achievements recorded by British engineers in 
meeting the demands of modern. war. 


Hydraulic Systems 


In adapting automatic hydraulic controls to machinery, 
engineers must consider the advantages and limitations of 
various types of pumps, packings, valves, cylinders, and 
motors in addition to applying the fundamentals of hydraulics 
to the design of complete’ systems. In February 194 
Propuct ENGINEERING published a 16-page report on hydrau- 
lics. As a follow-up to this insert, a series of analytical arti- 
cles on hydraulic components and circuit design will be pre 
sented. The series, prepared by Howard Field, consultant, 
will begin with a complete discussion of pumps. 


New Service for Readers 


Beginning with the January number and continuing 
monthly thereafter, abstracts of technical papers of signifi 
cance to design engineers will be presented. Highlights of 
the papers will be reviewed with a listing of sources for fur 
ther details. 
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XCEPT for the unusual designs 
which are of an exceptionally 
advanced nature, the engineer 
finds little difficulty in the solution of 
the technical problems involved. From 
the ever growing fund of technical data 
and the established mathematical re- 
lations between load stress and deflec- 
tion, the. preperly qualified design en- 
gmeer is usually able to arrive at a 
close approximation of the correct 
answer. At least his calculations are 
s nearly correct that he is able 
to build a working model. This test 
reveals the deficiencies of the machine 
and the points where improvements 
should be made. Admittedly, this is 
not a simple procedure, but on the 
other hand, complex though it be, it is 
entirely within the power of the engi- 
neer to finally achieve the proper re- 
silts, The fundamental reason for 
this is that the engineer knows by his 
analysis of the problem the technical 
requirements that must be met. 
Unfortunately, the service require- 
ments and customer requirements rela- 
five to a product do not lend them- 
selves to a mathematical technical 
analysis. In attacking this phase of 
the product design problem, the engi- 
‘Wer is faced with the fact that there 
af no mathematical relationships or 
tientific rules by which he can pre- 
ine customer likes and dislikes, 
service conditions that will be encoun- 
tered in the field, special features of 
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Field Research Studies 


Essential to Product Development 


JAMES O. PECK 
Industrial Field Research Consultant 


Knowledge of the customers’ desires makes the problem of product design less 
abstract. Such studies go hand-in-hand with technical analyses for meeting 
commercial requirements in product development. 


butions made by field research to the salability of products are presented. 


the product that will have sales ap- 
peal, unique characteristics that will 
intrigue the prospect and operating 
features that will be reflected in operat- 
ing economies. No amount of office study 
can possibly reveal the desired in- 
formation primarily because there can 
be no solution to a problem until the 
problem has been discovered. 

The significance of the value for 
a. close first-hand study of customer 
needs and desires was strongly demon- 
strated in the remarkable success in the 
development of an improved loom for 
weaving cotton cloth. For many 
decades, the manufacturers of such 
machines had designed model after 
model with no notable improvements in 
successive models, at least from the 
textile manufacturers point of view. It 
was about 1930 when the executives 
of one of the leading manufacturers of 
cotton looms engaged the services of a 
trained engineer to develop the design 
of a new loom that would possess 
striking sales values. They naturally 
expected this man to plunge imme- 
diately into the engineering department 
and start the slide rules slipping and 
the bow pens drawing lines. They 
were wrong. The new executive engi- 
neer proposed. an entirely different 
line of attack and followed it. He hired 
groups of young engineers, recent col- 
lege graduates, to go into the plants 
of the customers and make detailed 
records of the performance of the 
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Typical examples of contri- 





looms. Using stop watches, these men 
recorded the running time and the down 
time of the machines. Every time the 
automatic mechanisms stopped the 
machine because a thread broke, the 
fact was recorded and also the reason 
for the breakage of the thread. Minute 
by minute production records were 
kept. Detailed records were also 
made of the repairs required in the 
customers’ shops and how long it took 
to make the repairs. . Thus, a vast fund 
of information was gathered. 

The information obtained from the 
study of the performance of the looms 
in the customers plants was then tabu- 
lated and analyzed. Thus, were estab- 
lished the problems that the customer 
encountered in the operation of the 
machines. This field research revealed 
wherein significant improvements could 
be made in the design of the looms. 
Such improvements not only referred 
to operating characteristics, but also 
simplicity of maintenance and economy 
of repair. The study indicated where 
the design could be improved by the 
use of more expensive ball bearings in 
place of sleeve bearings, welded con- 
struction in place of cast construction, 
metal springs in place of resilient 
hickory, machined surfaces in place of 
cast surfaces, lightweight stampings in 
place of castings, and many other 
features. 

With all the various phases of the 
design problem correctly established, it 
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was a relatively clear-cut job for the 
engineering department to create the 
kind of design to meet the established 
requirements. In this particular case, 
one of the amazing results was that 
the improved model not only possessed 
about thirty percent greater production 
capacity, but was far superior in operat- 
ing characteristics and maintenance 
and also cost less to manufacture. This 
is perhaps the most striking example 
of the power of field research to estab- 
lish the engineering requirements for 
an improved design. 

The irony is that most companies will 
wisely spend huge sums in making 
comparative studies of their own prod- 
ucts and those of their competitors in 
order to measure the relative quali- 
ties and thereby build data for com- 
petitive arguments in favor of their own 
products. Insofar as it goes, this is 
good business, but it should be empha- 
sized that in such a procedure the cri- 
terion for excellence becomes the quali- 
ties of the competitor’s product and not 
the degree to which the product meets 
customer needs and desires. Such a 
business philosophy fails to recognize 
the fact that it is the customer who is 
the final score keeper on all their efforts 
and that the score will be high only 
in proportion to the degree to which 
the manufacturer understands the cus- 
tomer’s needs. The fact that the cus- 
tomer himself does not understand his 
needs is no excuse. It is not until these 
needs have been clearly established that 
the product design problem becomes 
other than abstract. It then is no longer 
a matter of debatable opinions of vari- 
ous individuals within the company. 

When field reports are made by quali- 
fied investigators and they clearly in- 
dicate changed conditions in the use of 
a product, there is little disposition to 
defend “The good old ways.” This is in 
strong contrast with the attitudes when 
salesmen report changed conditions. 
The salesman’s explanation for the loss 
of an order is too often looked upon as 
an alibi rather than something they 
should investigate further. Nor is it 
logical that the policy of a company 
should demand that kind of sales lead- 
ership. Rather, the company should 
always be leading the salesmen in un- 
covering changes or threats of changes 
in the customers’ acceptability of the 
product. In ironing out this problem, 
field research can help immeasurably. 

It seems ironical, but it is true, that 
the older the product or industry, the 
more likely it is for the company to 
fail in sizing up the product features 
and improvements that would have di- 
rect sales values. Too often the old 
products are taken for granted by the 
manufacturer and he fails to realize 
how much both the company and its 
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customers could benefit by a thorough 
field study of the customers’ needs. 

Many years ago the conventional 
spring lock washers of that day were 
looked upon as a product that would 
not lend itself to worthwhile improve- 
ment. The prevailing opinion was that 
the product was so simple that nothing 
could be done to give it increased sales 
value. One of the companies in this 
field, however, introduced a careful de- 
tailed study of not only the uses of such 
lock washers but also the problems en- 
countered by their customers in using 
these lock washers. 

The common experience of users of 
lock washers in that day was to have 
the washers tangle and nest in their 
boxes. This required the shop man 
using the washers to first spend a great 
deal of time unraveling the linked mess 
of washers. Obviously if the washer 
were redesigned so that it could not 


. link with other washers there would be 


no need for this lost time in the shop. 
So the old lock washer manufacturer 
redesigned his lock washer so that it 
would not nest. He also studied the best 
applications for such lock washers. 
With his sales arguments built up on the 
basis of the facts that were uncovered in 
his field study he was able to achieve a 
strong place in the market. It is ironical 
that this manufacturer would not under- 
take the field research until his dwin- 
dling market compelled him to do some- 
thing. If he had had a modest. and 
continuous field research program hav- 
ing as its objective a sincere desire to 
help his customers, he would have 
avoided the big headache that he ran 
into when he was forced to do some- 
thing. 

Perhaps the most significant and 
important thing about field research is 
that it replaces opinions with facts. 
Frequently opinions are so strongly 
anchored in the mind of the manufac- 
turer that he consideres them as facts 
and draws his conclusions accordingly. 
The harm in this is that he often fails 
to develop ideas that opinion dictates 
to be wrong and thereby he commits 
serious errors of omission. Recently a 
manufacturer said that he wanted to 
find new markets for a wartime product. 
He explained that the product was 
precision-built and therefore high- 
priced. Because of this, he asserted, it 
would be no use to investigate the pos- 
sible market of this product among such 
mass production, price-conscious buyers 
as the automobile manufacturers. This 
opinion which the manufacturer looked 
upon as fact, seemed to Kim to preclude 
the possibility of the highly desirable 
automotive market. 

Despite the manufacturer’s warning 
and insistence that his product had no 
market in the automotive industry, a 


field research representative stopped jy 
to see the design engineers of one of the 
low-priced car manufacturers. He 
showed them the device and they were 
immediately much interested, in spite 
of the obvious high price of the preg. 
sion-built part. A number of significant 
facts caused these engineers to give the 
product serious consideration. In the 
first place, because this device served 
the same function as an assembly of 
gadgets then in use, it would save q 
great deal of money through the elimina. 
tion of the cost of assembling the 
numerous low-priced components they 
were then using, and money would 
therby be saved in the assembly line, 
Secondly, the design engineers believed 
that this high-priced precision unit 
would perform better and reduce main. 
tenance costs. Thus the product which, 
as dictated by opinion, was too high 
priced for the automotive industry was 
found to be peculiarly suitable, 
economically and functionally, for use 
in that field. 

Many manufacturers are now forced 
to seek new markets or to break into 
other markets with new products after 
the war, especially among capital goods 
manufacturers. It seems that everybody 
is going to make electrical appliances 
or prefabricated houses after the war. 
For instance, machinery manufacturers 
have been spending a great deal in the 
consideration of new products. 

In many instances it has been shown 
by field research that many users of 
various types of machinery are bitterly 
disappointed with the quality of ma 
chinery they can buy. Many such com- 
panies maintain design departments and 
machine shops to redesign and rebuild 
the equipment they purchase. One 
naturally wonders why the machinery 
suppliers don’t build better machines 
to begin with. This they can do, but 
only if they are thoroughly informed on 
their customers’ problems in the use of 
the machine and the objectives that 
must be attained in their design. 

Field research has shown machinery 
builders that there is plenty of oppor 
tunity for them in their present markets. 
Those are the markets in which these 
manufacturers can put to best use their 
fund of past experiences. Many such 
manufacturers have already seen the 
light and are now engaged in refining 
for the postwar period their old line 
of products on the basis of field studies 
of their customers’ needs. 

Not only does field research help im 
measurably in indicating the directions 
for product improvement but it has 
helped substantially in avoiding costly 
mistakes. For example, one large com 
pany that rates high in advertising 
circles prided itself for its skill and 
thoroughness in turning out instructioa 
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books, data sheets and the like for the 
use of their customers in the operation 
of the machines they sold them. How- 
ever, an investigation by field men re- 
vealed that this literature has been cited 
by the manufacturers as an example of 
the kind of instruction books that they 
don’t want. The booklets are over the 
heads of the machine operators and 
thereby leave all the burden of instruc- 
tion in the hands of the customers. The 
books ‘would have been more effective 
and-useful if they had been based on 
data uncovered by field research. 

The facts and conditions to be met 
by the design of a product as set forth 
by the customer can be established by 
feld research. All of the debaters in the 
company meetings, could read the re- 
ports of field research and thereby be- 
@i.their. debate. from. a. common 
Premise. Such a condition will surely 
stem like the millennium to the hun- 
, of administrative executives, de- 
‘igi engineers, sales engineers, adver- 
lisiig ‘engineers, production men and 
in responsible positions who yearn 


































This chart indicates how field research ties in with company organization for product development. 
After field research has completed its survey of practical requirements which suggest design features, 
the information goes to the product engineers for technical development. 
eliminating one-sided debates on the part of various department executives within the company. 


for the day when “The other fellow” 
will get reasonable and appreciate their 
particular viewpoint. Such a condition 
can only be achieved when every in- 
dividual in the group has a clear picture 
of the customers’ viewpoints. Then will 
it be possible for the respective skills of 
the various executives to be coordinated 
into logical action and decision. 

It is not contended that field research 
must be contracted on a _ grandiose 
scale. To the contrary, it should be 
started on a modest scale and its values 
should be tested and proved in one spot 
at a time. Each of the findings must 
be fitted into the company’s operating 
procedure, and necessary modifications 
should be made to coodinate properly 
the efforts based on new findings. 

It is not implied that field research 
results in immediate perfection through 
violent changes. To the contrary, it is 
nothing more than a sound method of 
working to improve percentages. Many 
business men have had an unhappy ex- 
perience with field research because 
they were given too big a dose at one 
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Such procedure aids in 


time instead of being given small doses 
at a time. If the field research is under- 
taken as a huge organized effort, it is 
likely to wind up as a complicated sta- 
tistical study that no one knows what to 
do with because the reasons for the 
figures are missing. Figures. in them- 
selves are misleading. It is only the 
reasons behind them that give them 
clarity and significance. 

Especially at a time like the present 
when so many companies are faced with 
the problem of extending the markets 
of their old line of products or con- 
templating new fields into which to ven- 
ture it is highly important that their 
actions and decisions shall be based on 
facts rather than fancies. The sales 
value and market possibilities of every 
product are determined solely by the 
usefulness and appeal of the product. 
The determination of these two factors 
can be obtained only by. a study of the 
customers’ needs and desires, and he is 
the final scorekeeper on the success or 
failure of the product as a commercially 
salable article. 
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Postwar Bus Has New Ventilating System 


RODUCTION of a new 41-passenger bus by the Mack 
Manufacturing Company, is scheduled to get under 
way with deliveries to be made by mid-1945. 

The power plant will be larger than that used in similar 
sized buses in the prewar period. Use of a hydraulic 
torque converter simplifies the driver’s controls by 
eliminating the clutch pedal and gear-shift lever. A new 
heating procedure draws the air from outside, heats it 
and distributes it uniformly throughout the bus. Body 
construction features a one-piece cross member extending 
from floor rails to the center roof rail. Flush-type doors 
conform with the convex body contour. 





Unheated air outlets to body, damp. 
; air F/e 











Air to heater 





_-Heater 


--" radiator 
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\Heated air outlets to body 








Heating and ventilating system, of the power- at the windshield cowl. Air then flows through four ducts 
driven type, has sufficient capacity to effect a complete built into the two sides of the ceiling. The two inner 
change of air every minute. Two squirrel-cage blowers ducts serve openings by which fresh air is introduced 
draw fresh air into the body either through a water- directly; the two outer ducts lead to the rear where they 
repelling roof opening, 30 in. from the front of the bus, or connect with the central heater, a smal] radiator inst 
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Pressure reguiating valve 
Strainer 
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Overflow tube (normaliy sealed) 





Design of the radiater tank 
conserves. coolant. The tank consists 
of two compartments separated by a 
horizontal surge-plate, a deep filler neck 
and a pressure cap. The pressure cap 


is permanently installed and 


serves 





Surge plate 





¥ ———_—\ 
— 


to trap air in the upper compartment 
above the filler neck level, and main- 














Lower compartment of tank 
=~ 






> Mack 


under up of an angle reinforcement at the curved bottom of the 
skirt, a seat rail, inside and outside belt rails and eave rails 
similar all of which are continuous. The three roof longitudinals 
draulic are continuous. Transverse members consist of side-bearers 
ols by which are essentially continuations of the chassis frame 
A ne cross‘members, and combination window posts and carlines. 
ean The latter are formed in one piece from floor rails to center 
Body toof rail on each side, and welded together at the center. 
, This junction is accomplished by telescoping the ends of 
tending the carlines into continuous channels, back-to-back, and 
e doors welding together to form an I-beam ridge pole. 
L Damper to contro/ + Blower and motor Unheated air duct Duct for air 
‘ ait flow to ducts ~.. ( (one on each side) for ventilation-----~-~ ~._. to heater, 
‘ ‘ 


oeeee 
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Structural members are high-tensile, low-alloy steel. 
Longitudinal members inlude the chassis side rails and the 
foor rails, which are both continuous. Side rails are made 








Transfer tude to pump inlet a tains a pressure of 7 Ib. above 
ae = e . 

= atmospheric pressure in the coolant 

system thus increasing appreciably 


the boiling point of the water. 
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4 defroster © ag 
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— 
ly : Duct for passenger 
1 space heating air 
Duct for air to driver 
‘our ducts 
rwo inner inthe engine cooling system. Warm air is conducted from ically-operated dampers control the admission of air to 
troduced the heater through an under floor duct, which is divided the floor ducts and also the intake of air for recirculation 
here they ito three passages, the two side passages feeding the at the blower housing. Thus intermediate conditions are 
ins sat pedestal openings, the center one the driver’s outlet, met in which less air is admitted to the body and differ- 









the defrosting slots and the step-well outlets. Thermostat- 
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Mill Finishes Strip in One Pass 
By Feeding Slab Through Reciprocating Rolls 


NSTEAD of passing through conventional power driven 
rolls, material is held stationary in tension by a gripper 
while floating rolls, moved by frictional contact between the 
work and reciprocating cam plates, reduce the sheet to the 
desired thickness. This new principle of rolling was devel- 
oped by Frank R. Krause, inventor, and The Lewis Foundry 


and Machine Division of the Blaw-Knox Company at Grove. 
ton, Pa. Material up to 28 in. wide can be reduced from 
1% in. thickness to 0.030 in. gage in one pass. Such reduc. 
tion by conventional rolling usually requires four to six 
passes. The new type of mill is also adaptable to the roll. 
ing of tapered material and some types of shapes. 


Essential features of the Krause mill. The housing contains the cam-operated rolls. The drive recip 
rocates the housing. Gripper jaws, which feed the plates and keep them under tension during the work 
ing stroke, are pneumatically operated and moved by a screw 6 in. in dia. and 36 ft. long. 
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Heavy construction js characteristic of the mill hous- 
ing and attendant reciprocating parts which weigh ten tons 
and operate at 62 strokes per min. Coolant is kept in an 
800-gal. tank and lubricant in a 400-gal. tank. 


The rolls, which are 4 in. in dia. and 28 in. long, are 
adjusted by a system of wedges located between the plates 
on the mill housing and the camplates. Two manually 
operated screw downs move the wedges, setting them to 
roll the desired gage. The gage can be changed while 
rolling to produce a single sheet with several thicknesses 











Schematic representation of the action of a Krause 
Mill. At the start of the stroke, rolls are in‘ a position slightly 
behind the previously rolled material. As the housing moves 
forward pressure is applied to the work as the thicker portion 
ofthe camplates come in contact with the rolls. After com- 
pleting the desired reduction, portions of the camplates, 
Which are parallel to the material, pass over the rolls and 
Petform a finishing pass over a portion of the previously 
tolled material. 

Near the end of the stroke the camplates have a slight 
Teverse angle to release the roll pressure. At the end of 
the Stroke, a cam-operated mechanism withdraws a wedge 
from the lower camplate, thus the lower roll drops sufficiently 
Wallow the rolls to be returned to their original position 
it preparation for the next working stroke. 
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PRESENT AND POSTWAR PRODUCT DESIGN 


High-Strength lron Castings 
In New Canadian Milling Machine 


Rough castings before ma- 
chining. Main column has 
three compartments. Upper 
compartment houses main spin- 
dle and gear shafts. Lower 


‘rear compartment houses mo- 


tor, starter and related equip- 
ment. Front toe forms a cool- 
ant reservoir of 7 gal. capacity. 
All castings are heavily ribbed 
to provide rigidity. The fly- 
wheel type main driving pul- 
ley, not shown, is also a Mee- 
hanite casting. 








a 


ESIGNED for toolroom and produc. 

tion milling operations, this new ms 
chine, built by Modern Tool Works, 
Toronto, Canada, makes extensive use of 
high-strength iron castings. Main colum, 
table, compound saddle, knee bracket, and 
overarm are cast in Meehanite. Spindle 
is of high-tensile alloy steel mounted in 
preloaded Timken tapered roller bearings, 
Twelve spindle speeds are available 
through a sliding gear transmission in 
which all gears are positive lubricated and 
mounted in an oiltight casing. 
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Inclosed coolant pump, se/f- priming and 
_ readily disengaged when not required — 
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PRESENT AND POSTWAR PRODUCT DESIGNS 


Resistoflex coolant 
supply hose 

Main driving’ 
Pulley 


Coolant pump 
drive 







Hinged belt 
guard 


Main spindle and gearing is 
connected through a Twin- 
Disc clutch and brake to the 
heavy Meehanite drive pulley. 
Pulley is driven at constant 
speed by five V-belts from the 
motor pulley. Two adjustable 
V-belts transmit power from 
the drive pulley to rapid tra- 
verse gearing. The coolant 
pump is also belt-driven, the 
power being taken from the 
pulley shaft so that it pumps 
only when the spindle is run- 
ning. All shafts are mounted 
on anti-friction bearings. Belt 
guard is hinged to column. 
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» Light source 


4 Slit; Shutter 
EB foside 


Point suspension helps to 
reduce transmission of 
vibration to instrument 


ki ae oe 
-. Needle bearings run 
on machined surface - 


Stiffening blades = 
welded in : 
_ Bridge members 
welded on to support cover 


. on-tep and beam : 
underneath — s 


Sheet-metal cover Magazine holds 100 ft of 


35-mm. Filrr 


Flexible stee 


curtain 


a" Rermnovab/c 
Arum 


f 


Focusing adjustment 
rides beam. on - 
bail bearings 


- Beam. operated by” 
rnoter-driven screw 





Are surfaces are machined about 
bearing center. Each instrument is, 
therefore, true about its own bearing 
center and assembly difficulties are 
avoided. Grating of 4-m. radius, 100 
mm. long and ruled with 10,000 lines 
per cm. is used. Dispersion ranges from 
4.8 Angstrom units per mm. at one end 
of the arc to 3.6 Angstrom units per 
mm. at the other end of the arc. 


Grating Spectrograph Fabricated 
From Welded Sheet Steel 


agua and rigidity were achieved in a grating 
spectrograph made by Bausch & Lomb Optical Com- 
pany by fabricating the structure from *s-in. welded sheet 
steel. Main chassis consists of two rectangular beams 
welded to each other and to the arc. Traveling beam is also of 
welded construction. One fixed beam extends back from the 
slit to support the arc and auxiliary apparatus. Unit is 
supported by three formed and welded pedestals. Grating 
mount, film holder and magazine are sand castings. Weight 
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of completed unit is less than 1,500 lb. Longest dimension 
of instrument is 126 in. and traveling beam is 113.5 in. long. 

Beam travels across arc in 2 min. when switch on end of 
beam is thrown completely over. If this switch is held in 
halfway position, motor operates at slow speed for precise 
setting. Overrun is prevented by cutout switches. Shutter 
is operated from plate or arc positions and has a pilot light 
to indicate its position. Footage counter on film magazine 
indicates unexposed amount of film. 
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Bulkhead Pipe-Seal 
Dampens Vibration 





ESIGNED to speed production of the Army’s sturdy 
FP boats, a device for sealing pipes passing through 
a partition or bulkhead has been developed by the Dresser 
Manufacturing Company. Called a bulkhead seal, the 
device is essentially a stuffing box and is easily installed 
by using only regular equipment and an ordinary wrench. 
The flexible gasket pipe-grip permits free and inde- 
pendent movement of the pipe thus avoiding the possi- 
bility of harmful stresses. Transmission of vibration is 
effectively dampened by the use of wedge-section gaskets 
which prevent metal-to-metal contact. 
This unusual type of construction has possibilities not 
only for boats but also in any application where a pipe 
must be run through a partition. 





Pressed Steel Tool Handle Replaces Aluminum 


PRESSED STEEL HANDLE for 

portable hand tools, designed by 
Glenn C. Wilhide, chief engineer, Black 
and Decker Manufacturing Company, . 
Tepresents a substitute design for ma- 
terial conservation that has proved its a 
worth and will be projected into post- - cae 
war models. (Aluminum 

Prewar handles for certain portable  __ Casting) 
tools were made of aluminum castings. . 

The aluminum shortage led, at first, 
to a cast-iron substitute, but this was 
tsatisfactory from the standpoint of ~ 
weight and inability to withstand rough | 
treatment given portable tools. 

The problem was met by designing 
handles of 18-gage hot-rolled annealed 
stip. The handle is made in two sec- 
tions—the upper section requires nine | 
press operations, and the lower section © 
six operations. Assembly is performed —_ 
in three operations: Spot welding the E 
twitch support; brazing a flange to the © 
Upper section; and brazing together 
the upper and lower sections. The | 

e is finished in gray wrinkle © 
fiamel. Despite additional labor re- © ~~ 
M@iired, pressed steel handle costs less. = > > 
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Water Coolers Have Special Cooling Construction 





Eliminating warm-up and “wet” 
systems (water in refrigerant lines), 
and featuring a simplified method of 
control, Strata-Flow coolers designed by 
Drayer & Hanson, Inc., are entirely new 
in design. The shell of the storage 
tank is located between vertical in- 
terior fins and an external refrigerant 
coil. Continuous cooling action on the 
entire body of water in the storage tank 
is transmitted from the refrigerant coil 
through the shell to these fins. The 
fins prevent swirling action and confine 
incoming warm water supply to upper 
levels, eliminating mixture with water 
already cooled in the lower portion of 
the tank and thus minimizing warm-up. 
Since refrigerant can never come in 
direct contact with water, danger of 
wet systems is eliminated and control 
is non-critical. This permits use of 
simple controls, consisting of an auto- 
matic expansion valve and external 
adjustable thermostatic switch. 





V-Belt Caboose Generator Drive 


Two-way radio communication 
for railroad freight service required 
the development of a satisfactory gen- 
erator drive to supply electric current 
to the train caboose. Easy servicing 
and minimized vibration were manda- 
tory requirements. 

The Wincharger Corporation met the 
requirements by designing a two V-belt 
drive. Either belt, which can be easily 
replaced in a few minutes, drives the 
unit. The two endless V-belts, made by 
the Dayton Rubber Manufacturing 
Company, pass over the generator pulley 
and a split pulley. Two idler pulleys, 
mounted on the caboose truck, guide 
the belts. A spring attached to the gen- 
erator maintains tension. Jolts and vi- 
bration are dampened by mounting the 
generator on the caboose frame. Easy 
installation was made possible by con- 
necting the split pulley to the caboose 
axle and driving the V-belt by its wide 
face rather than the angular sides. 


. 
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PRODUCT ENGINEERING EDITORIAL 





The Drop in Patent Applications 


ib A RECENTLY PUBLISHED REPORT, the National Association of Manufacturers expresses 

a great deal of concern over the notable decrease in patent applications during the past few 
years. The assumption is that fewer patent applications presages a drop in new products and a 
slowing in progress. This conclusion is not reasonable when the full significance of quantity of 
patent applications and its relation to progress is studied. 


History shows that there always has been a great drop in patent applications during wars. 
This is natural. In wartime, national thinking is concentrated on the design of military weapons 
and equipment. During a war, patent applications are not made on inventions of war material. 





It is also natural that fewer applications for patents on peacetime product inventions are 
made in wartime because of the decrease in manufacture of civilian goods. This is especially 
true in this war because of the almost complete suspension in manufacture of civilian goods. 


Too much significance is attached to the number of patent applications. Cellar and attic 
inventors are most prolific during periods of prosperity. It is also true that the average worth 
of new patents is inversely proportional to their quantity raised to some power greater than one. 
The patent applications on gadgets, novelties and jim cracks flow into the patent office in an unend- 


ing and ever greater stream during normal peacetimes. They contribute only confusion to our 
national prosperity. 


The inventions that make possible industrial growth and prosperity primarily are those that 
stem from increased scientific knowledge and discoveries. Faraday’s discovery of the generation 
of electricity by magnetic induction was the foundation of our vast electrical industries. Watt’s 
success in analyzing the operation of a steam engine changed the whole industrial picture in the 
nineteenth century. The Wright brothers at Kittyhawk did more than merely thrill the world 
when their heavier-than-air machine left the ground. They established the basis for a great new 
scientific field in the study of aerodynamics and thereby started an unending chain of develop- 
ments. Millikan’s and Lee de Forrest’s researches gave birth to the radio industry. 


During this war there have been a great number of basic discoveries, many of them still 
cloaked in military secrecy. Some of them like radar, penicillin, D.D.T., the gas turbine, and 
rocket propulsion have been announced. Along with these new inventions, we have seen in the 
last few years the perfection of many production processes and new materials. No one can 
guess how many men have already schemed how to convert this progress into new products. 
When the war is over we shall see a deluge of patent applications, and the percentage of them that 
have genuine value will be above the average. 


As we stated more than 10 years ago, there can never be a holiday in product development 
—until the scientist has exhausted the resources of the physical world; until the metallurgist and 
the chemist have made their last experiment; until the designing engineer has applied all usable 
knowledge, every known material, each available device—not until the mind of man ceases to 


function can there be a holiday in product development. 
Lo Flhalidel 

















TAPER-SECTIONING PROCEDURE 


CUT OUT PIECE FROM SURFACE 
TO BE MEASURED 


LAY PIECE FACE DOWN ON SOFT 
PAPER PLACE OM SURFACE OF 
GRINDER AND CAREFULLY FACE 
OFF BACK SIDE PARALLEL TO 
ROUGH SURFACE TO BE MEASURED. 


Fig. 1— Taper section cutting plane (1) and 
normal section cutting plane (2) intersecting 
conventionalized block having surface rough- 
ness are shown in upper view. Lower views show 


normal section (left) and taper section (right) 
and serve to illustrate vertical hypermagnifica- 


COAT BACK SIDE WITH PLATING 
STOP SUCH AS ASPHALTUM AND 
PLATE HEAVILY WITH NICKEL - 


REMOVE BACK STOP - PLACE ON 
JIG OF GRINDER AT 2° 17' AND 
GRIND UNTIL 2/3 OF UPPER 

SURFACE IS SMOOTH 


HOLD PIECE FACE DOWN ON 
ROUGE WHEEL AND POLISH 
GROUND SURFACE CAREFULLY. 





MOUNT SPECIMEN AND TAKE 
PHOTOMICROGRAPH OF TYPICAL 


00 NOT ETCH 


tion (exaggerated) of taper-sectioned surface. 


SECTION FOR STUDY AND ANALYSIS 








Measuring Methods Described 


For Surface Roughness Specification 


JAMES A. BROADSTON 


Armament Engineer, North American Aviation, Inc. 


The final in a series of four comprehensive articles on measuring and specifying surface roughness 


in an effort to point the way toward standardization of such procedures. 


The taper-sectioning 


technique is described along with methods for establishing defined standards through use of an Amsler 
Integrator, and ways of determining RMS microinch values from Brush Analyser record tapes. 


APER sectioning, a satisfactory 
and reliable method of studying 
the surface contour of metals 

and of checking the accuracy of tracer 
point Measurements, was developed by 
H. R. Nelson of the Battelle Memorial 
Institute, Dayton, Ohio, in the course 
of surface finish research sponsored by 
the Norton Company of Worcester, 
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Mass. The technique is an accurate 
means of developing surface roughness 
standards which will conform to de- 
fined values. 

The process of taper sectioning con- 
sists of cutting a machined surface at 
a very small angle with the plane of 
the nominal surface as shown in Fig. 
1. The line of intersection of the plane 


of the cut creates an apparent magnif- 
cation of the depth of the surface 
irregularities as contrasted to the actual 
surface contour. A convenient taper 
angle is 2 deg., 17 min.; this produces 
a vertical magnification 25 times 
great as the horizontal. 

The procedure for preparing a tapéet 
section is illustrated in Fig. 2. After 
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the section has been prepared, photo- 
micrographs are taken of the area where 
the specimen and the nickel plate join. 
A study of the representative taper 
sections shown in Fig. 3 brings out sev- 
tal interesting observations: Even the 
finely ground surface appears to be 
sharp, jagged, and without pattern; 
the lapped surface is full of pits which 
have heen gouged out by loose abrasive 
gains; the turned surface shows a 
definite feed pitch and a repeating 
pattern, resulting from the shape of 
the tool used; the milled surface is 
composed of large waves; the Superfin- 
ished surface is almost perfectly smooth, 
except for an occasional scratch re- 
maining from the previous finishing 
operation. 

These taper section photomicrographs 
tlearly indicate that different finishing 
pocesses produce different surface pat- 
lems. As two surfaces having the same 
RMS roughness can feel decidedly 

ent when tactually compared, a 
completely accurate comparison of sur- 

Tequires a roughness standard 
tige for each basic type, as well as 
breach standard roughness. 

times the views of taper sections 
® Profile curves that are hypermagni- 
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Fig. 4—Wide-angle diamond tracer points will suffice 
as shown in the hypermagnified view at upper right. 


fied give the impression that a 90-deg. 
cone diamond tracer point cannot begin 
to follow the rough surfaces. Fig. 4 
shows that if we hypermagnify the 
tracer point too, as shown in the right- 
hand view, it does not do such a bad job. 

By definition, the RMS value is “the 
square root of the mean square of an 
infinite number of distances, measured 
in microinches, from the mean surface 


and normal to it, to points along the 
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actual surface irregularities.’ (The 
RMS value of any irregular surface 
contour or profile curve can be deter- 
mined by the measuring and. computa- 
tion method outlined in the first article 
of this series, page 623, October P. E.) 
By increasing the number of measure- 
ments taken, the accuracy of the deter- 
mination can be increased. However, 
such a process is at best laborious. 
North American Aviation, Inc., has 
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pioneered the use of the Amsler Inte- 
grator, or integrating planimeter, as 
shown in Fig. 5, for determining the 
precise RMS values from the profile 
or contour curves of these surfaces as 
produced by either the taper section 
photomicrograph or the Brush Analyzer 
record tape. 

With an Integrator, it is possible to 
determine the area, the static moment, 
the moment of inertia, the center of 
gravity, and the principal axes of any 
irregular plane surface. This is accom- 
plished by properly aligning the in- 
strument, reading the intial values in- 
dicated on the “A,” “M,” and “J” dials, 
and then carefully tracing the outline 
of the surface being measured with 
one of the three tracers from a starting 
point, around the edges of the surface, 
and back again. By calculations de- 
pendent upon the design of the instru- 


























Fig. 6—Suitable trace length of about 
10 in. is selected for determining 
“RMS value by the Amsler Integrator. 


suitable trace length is selected (usu- 
ally about 10 in.) as shown in Fig. 6. 
A line C-D is then drawn beneath the 
contour curve at any small, convenient 
distance parallel to the prevailing av- 
erage contour. The ends of the curve 
are joined to the lower reference line 
by two perpendicular lines, A-C and 
B-D and the area inclosed is accurately 


The Amsler Integrator shown in Fig, 
5 is then positioned by means of the 
centering gage, so that the track 5 
located parallel to and at the proper 
distance from the line E-F. The tracer 
point is positioned at point E, and the 
initial reading of the static momen 
dials is recorded. In tracing the cop. 
tour, accuracy is dependent upon ey. 
treme care in following the irregular 
line. As the tracer is moved to 4 
and along the contour to the right 
only those peaks above the mean are 
traced; in between the peaks, the mean 
line is followed. Upon reaching B 
the tracer point is moved to F and they 
to the left, along the mean line or the 
contour of the valley only, until point 
E is again reached. By making the 
proper calculations, using a value equal 
to the difference between the initial and 
final readings on the static moment ‘dial, 








ment and the scale of the surface measured by tracing around it with and making corrections for the magnif. §—= 
being measured, these values are de- the integrator. This agea value is then cation scale of the contour image, and 
termined from the difference between divided by the exact length of the the constants of the integrator, precise 
the intial and final readings on the lower reference line to determine the RMS values can be determined for a 
three sets of dials. In operation, the average height, which is equal to the contour of any shape. T 


Integrator is free to move back and forth 
along the track while the rims of the 
three small integrating rollers contact 
the surface of the board, sliding or 
rolling in accordance with the move- 
ment and position of the tracer arm. 
In determining the RMS value, a 





distance to the mean or nominal sur- 
face line of the irregular surface con- 
tour being measured. The mean line 
E-F is then drawn. By definition, this 
mean line will lie so that the total 
area of the peaks above the line is equal 
to the total area of valleys below it. 


Brush Record Tapes 


The Amsler Integrator can also be 
used in determining RMS values from 
Brush Analyzer record tapes by a pro 
cedure identical to that used in con 
nection with taper sections. In both 
cases, however, the procedure is primar- 
ily a laboratory or research technique; 
it is much too complicated for use 
in rapid spot checks of surface rough- 
ness. 

A more rapid method of determining 
RMS values from record tapes is 
described immediately following. It 
has been proved that in using this 
method an experienced operator can 
make RMS determinations in approx: 
mately five minutes. 

The first step is the selection of a 
length of Brush record tape approxi 





















mately equal to a complete cycle of & termin 
operation, that is, a length of tape i each | 
which the trace follows to the point the m 
where it begins to repeat itself. The trace 
repetition in the trace is caused by the J} “mean 
slow back-and-forth motion of the & unit y, 
tracer point over the same line of #% RMS 
contact. A pencil line is drawn along 
the centerline of the tape, and 50 num- Ap} 
bers are written along the edge of the 
chart, one at each “heavy” cross line Nor 
as shown in Fig. 7. These numbers devel: 
equal the distance measured in “small appro 
squares” from the chart centerline Brush 
Fig. 5—The Amsler Integrator is used by North American Aviation, Inc., for the trace intersection on each of specia 
determining precise RMS values from the contour or profile curves of surfaces. heavy curved cross lines. Each of these Ac 
The instrument rolls along track on wheels in the directions of the groove. values is mentally squared and the in, Fj 
Important points on the Integrator are: 1. Centering gage; 2. operating handle; squares added together. The total is being 
3. tracer point No. 1; 4. area dials marked “A” used for arithmetical average divided by the number of readings taken one 
microinch determination; 5. tracer point No. 2; 6. tracer point No. 3; 7. to find the “mean square.” The squal is ma 
static moment dials marked “M” used for RMS determination. roet of the “mean square” is then de distay 
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TRACE OF GROUND SURFACE 
| SQUARE=3 MICROINCHES 





PEAK HEAVY CROSS LINE 


CENTERLINE OR MEAN LINE 


3 MICROINCHES 


49 25 4 ETC. 
4 49 225 144 


TYPICAL MEASUREMENT VALLEY 


SQUARES 


THESE NUMBERS INDICATE DISTANCE IN 


SMALL SQUARES FROM MEAN TO TRACE 
SUM OF SQUARES 3463 


NUMBER OF READINGS 50 





= 69 26 =MEAN SQUARE 


SQUARE ROOT OF MEAN SQUARE = Y69.26 = 832 
R.M.S. ROUGHNESS= 8.32 X UNIT VALUE OF TAPE =832X3+25 MICROINCHES 











Fig. 7—A Brush Analyzer record tape is used for a more rapid method of determining RMS values. 





TRACE OF TURNED SURFACE 
1SQUARE= 30 MICROINCHES 





ARROWS SHOW 5 MOST PROMINENT 
DEVIATIONS IN 10" CHART LENGTH 
AT MEDIUM CHART SPEED. 





MEAN LINE 


1940 BY THE BRUSH DEVELOPMENT CO. PRINTED IN USA 


VALLEY 


a. Mt2+1OFN+H | 58 . 
; 5 7 AG ATTENUATOR SET SO THAT ONE MILLIMETER SQUARE« 30 MICROINCHES. FROM 


ALIGNMENT CHART, LINE JOINING Asi1.6 AND “TURN” FORM FACTOR INTERSECTS 





R.H. CENTER SCALE AT 15.3 FOR 3 MICROINCHES THEREFORE APPROXIMATE RMS 
VALUE = 15.3 X10 2153 











Fig. 8—A chart record is made from the surface being measured. 
Approximate roughness estimates can be made rapidly by this method. 


temined. As the microinch value of 
each “small square” is known from 
the magnification used in making the 
trace (the attentuator setting), the 
“mean square” value, multiplied by the 
unit yalue of the “small square,” is the 
RMS value for the surface. 


Approximations From Tapes 


North American Aviation has also 
developed a method of making rapid 
approximations of RMS values from 
Brush Analyser tapes by means of the 
special alignment chart. 

_Achart record, such as the one shown 
in. Fig. 8 is made from the surface 
measured, and a length equal to 
me complete cycle of the tracer arm 
marked off. The center line-to-peak 
ce “P” of the five most pro- 


nounced deviations (in-terms of small 
chart squares millimeters) is then de- 
termined by inspection. From this, the 
average value “A” is found. A straight- 
edge is positioned on the alignment 
chart of Fig. 9, so as to join the “A” 
value on the left-hand scale with the 
proper form factor on the right-hand 
scale. Considering the magnification 
used in making the tape, the proper 
RMS value can be selected at the inter- 
section of the line and center scale. 
This method of RMS computation 
has been developed only as a conven- 
ient procedure for making approximate 
roughness estimates rapidly, and is not 
as accurate as the more involved compu- 
tation procedures already described. 
The full story of surface control is 
just beginning to be written. Some 
small beginnings are underway; some 
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small progress has been made. The 
full job still lies ahead—a work for the 
future. Whether it shall be the near 
future or in time still quite far off, 
depends upon the sincerity of purpose, 
the enthusiasm, and the willingness to 
cooperate and to compromise with 
which all those concerned with the art 
of surface quality control set about 
tackling the many problems. The full 
attainment of advancement in surface 
quality control depends, too, upon a 
clear realization that a great many of 
the problems now encountered in the 
operation of precision equipment can be 
traced directly to improper surface 
finish. 

First must come the recognition of 
a definite goal—a cognizance of clear- 
cut objectives. Such recognition must 
certainly include a fuller understanding 
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of the importance of the work. The 
control of surface quality must be seen 
as a science within itself—a science with 
a direct and highly important bearing 
upon all phases of the many sciences 
of industrial production. The finish of 
a part determines how effectively it shall 
function, and for how long a period it 
will wear or can be depended upon 
under conditions of stress and strain. 
These articles have been prepared as 
the result of a considerable study of 
the practical problems of surface qual- 
ity control. They attempt to present 
a practical plan of action for immedi- 
ate needs in reducing lost motion and 
wasted effort. The method of desig- 
nating surface roughness explained in 
the preceding pages, along with the dis- 
cussion of means of surface mensura- 


-and comparison? 


tion and comparison, should be of defi- 
nite help in meeting present-day prob- 
lems. From such a substantial starting 
point, rapid advancement should be 
possible. 

What can be accomplished by a sound 
program of designation, measurement, 
In these articles it 
has been shown how, in engineering, 
surfaces can be designated upon a 
basis of actual physical measurements 
rather than by designations whose inter- 
pretations are merely opinions. Using 
surface quality standards of the types 
described specific surfaces can be prop- 
erly designated to call for special care 
and techniques. It has been shown 
how, in manufacturing, a surface of 
given roughness can be produced and 
accurately duplicated through a method 




















of specifying roughness rather thay , 
calling out of manufacturing pr 

and by a workable means of check 
roughness limitations through 
available comparison standards, W, 
have shown how, in inspection proced, 
ures, improved methods of measuremen 
and the wide distribution of accurate 
replicas will permit an understanding 
of the meaning of a degree of roughneg 
specified, and how personnel all along 
the line can immediately check cop. 
formance with requirements. 

The adoption of the new nomenclature 
and the multiple replicas is an essentig) 
to further mastery of the problems of 
surface quality control. It is not the 


aim to arbitrarily establish these stand. 
dards for all time; the way must be left 
open for the acceptance of advanced 
methods and techniques which will as. 
suredly be a product of future progress, 








However, immediate problems call for [ 
a FORM 10 solution, and it is felt that the nomen. hiner 
w oe 295 clature discussed in these pages to 4 
w 7) $9 gether with a generous distribution of eat 
> wo 200 = = suitable standard reference samples for re ' 
: + = = tactual comparison will definitely lead ‘e 
= 4 5 AS toward and international consciousney § ”° 
o re) 190 =? of the advantages and savings to be de ya 
© © 5 $65 rived from an adequate program of to ha 
5 2 ” be surface quality control. sveti 
= - us . 3 55 spot 
ar e a 5 
ab <= <q end craft 
= 3 3 #9 RECOMMENDED SUPPLEMENTARY ff jp oy 
. = a Fa. READING AND REFERENCES welds 
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= ° HAPE FLYCUT + “The Story of Superfinish by Arthur be m 
- oe ‘ $4 M. Swigert, Jr., Lynn Publishing Com surfa 
o ow GRIND—>-+ pany, Detroit, Michigan, 1940. atic 
= HONE LAP = a “Surface Finish” by Dr. George Schles 
“ 3 HYPERMILL = - inger. A report of the Research Depart 8 
< ~ FORM FACTORS .38 Tf ment of the Institution of Production € 
> S 844 DETERMINED +3 Engineers of Great Britain. American was 
~ Zz EMPIRICALLY FROM | edition published 1942 by the American nesiu 
- TEST RESULTS. + Society of Mechanical Engineers, 29 West dis 
s b a 39th St., New -York City. nitric 
y 3 - Png “The Physics and Chemistry of Sur dea 
= fo) + faces” by Neil Kensington Adam, Oxford . 
w ae 5 i University Press, London, England, 1941. high 
w 3 5 a “Technische Oberflachenkunde” (Eval- clean 
Oz S$ = 4 uation and Measurement of Surface Qual. Su 
Ss — on > J ity) by Gustav Schmalz. Published by deter 
= tw = ” Julius Springer, Berlin, 1936. etchi 
wit ® S “Development of Standards for Army di 
ats w Ordnance Finishes” by Mary R. Norton fo 
2 & ~ Mechanical Engineering, October, 1942. lear 
Oke = = “Surface Contour by Taper Sectioning” miner 
ww = ~ oe by H. R. Nelson, American Machinis, Th 
}- =o © ° August 6, 1941. by of 
«22 a 4 6 “American Standards Association Bul on th 
> = 4 < a. letin, B-46” on Surface Roughness # 
> id ; clean 
Medbeiies * now a tentative standard. It is hoped 
that the final approved standard will soon only 
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the Association at 30 cents each, cause 
WHEN ONE SQUARE ON RECORD TAPE West 39th St., New York City. with 
EQUALS 10,30,100 OR 300 MICROINCHES, “Society of Automotive Engineers Aero 
MULTIPLY RMS VALUES GIVEN BY IO OR nautical Standard AS-107” is obtainable ous, 
100 AS REQUIRED TO MAKE CORRECTION from the Society at 29 West 39th St., New most 
FOR ATTENUATOR SETTING OF BRUSH York City. ed 
ee ee “National Aircraft Standards Commit f 
tee” Surface Roughness Standard N all ¢ 
30, obtainable from the office of a prae' 
Fig. 9—This alignment chart for RMS computation was developed as « con- ‘al Chairman, NASC, care of hes Ht ip 
ient procedure for making approximate roughness estimates rapidly. Shoreham Bldg., Washington, 5, D. C surfg 
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Cleaning of Magnesium Surfaces 


For Satisfactory Spot Welds 


F, LINVILLE ano M. DISOTELL 


Process Engineers, Boeing Aircraft Company 


Important phases of various tests which led to establishment of cleaning 


techniques for magnesium surfaces are presented. 


The effects of 


spot welds on surfaces cleaned with different solutions are reviewed. 


and Superfortresses, Boeing 
Aircraft Company was faced with the 
necessity of finding manufacturing 
methods that would not only adapt 
themselves to mass production, but 
would also give to the manufactured 
parts the required strength and weight 
characteristics. Spot welding seemed 
to have many advantages over the older 
riveting methods; however, in adapting 
spot welding to the manufacture of air- 
craft parts, certain difficulties had to 
beovercome. Because satisfactory spot 
welds in magnesium base alloys cannot 
be made without proper cleaning of the 
surfaces to be welded, extensive investi- 
gation was made to discover the most 
elective cleaner. 

Results of this investigation, which 
was confined to Dowmetal M, mag- 
nesium with 1.5 percent manganese, 
showed that hot chromic acid or chrome- 
nitric acid are the most effective of the 
chemicals listed in Table I and that 
high quality welds can be made after 
cleaning with one or the other. 

Suitability of the various cleaners was 
determined by three factors: (1) The 
tiching effect on the base metal, (2) the 
tleanliness of the surface, and (3) the 
thear value of the spot welds as deter- 
mined on the Olsen machine. 

The etching effect was determined 
by observing the reaction of the cleaner 
mm the metal and the appearance of the 
cleaned metal. Chromic acid was the 
oly cleaner that removed the protective 
oxide coating without corrosion and that 
caused no dimension change. Reaction 
with the metal, which is usually vigor- 
ols, makes the time of immersion in 
most cleaners critical if serious corro- 
sion is prevented. If cleaners dissolved 

surface coating at an equal speed 
over the surface, timing might be 

Piactical, but the speed of oxide re- 
moval varies at different places on the 

because of differences in thick- 


NDER the demands for wartime 
production of Flying Fortresses 














color. 











‘nitric acid, and phosphoric. acid have =e elesuiag ‘effect. 
Sodium hydroxide attacks. a. metal in concentrated solution. | 


Citrie acid i is poor on Sora eéeatioly etches the base ol. 
Mercury No. 15 produces shiny surface. 

Hydrochloric acid is fair on coating, etches base metal. 
Hydrofluoric acid produces slight etch. . 
Nitric acid and sulphuric acids are fair on coating, etch base metal. 


Nitric-sulphuric is fair on coatin vigorously a base metal. 











Table I—Optimum Operating Conditions 


For Magnesium Cleaners 








Concentration Immersion Temp. Range 
Name of Method (To make | liter) Time, min. Deg. F. 
Chrome-nitric acid 100g CrO; & 10 ce 1-2 190-212 
e HNO, 
Chromic acid 180g Cr; 3-6 190-212 
Chrome-phosphoric acid 100g CrO; & 10 cc 1 180-212 
3 4 
Chrome-acetic acid 100g-CrO; & 5 cc 1/2-1 180-212 
H Ac* 
Acetic acid 5.cc.H Ac*, 1/2-1 70 
Sulphuric acid 5 ce H,SO,* 1 70 
Nitric acid 10 cc H NO;* 1 70 
Nitric-sulphuric acid 80 cc HNO,;* & 20 cc 20-30 70 
H.SO,* 1/3-1/2 








* All acids were C. P. and concentrated 
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nesses or densities of the coatings. 
Cleanliness of the surface was deter- 
mined by measuring the electrical con- 
tact resistance, it being assumed that 
the lower the resistance, the cleaner the 
surface. Electrode pressure was 1,000 
lb. Average resistance readings in mi- 
crohms for the best cleaners were: 


Before cleaning .... 
Chromic acid 
Chrome-nitric acid 
Chrome-phosphoric acid 
Chrome-acetic acid 


Wire brushed . 
Wire-brushed specimens were meas- 
ured within 1 hr. after brushing. Sur- 


face coatings can be removed mechan- 
ically but a dark oxide coating forms 
rapidly, which prevents satisfactory spot 
welding. 

Shear strength of spot welds was ob- 
tained by welding two magnesium strips 
at one spot using aluminum alloy ma- 
chine settings, then measuring the stress 
applied at right angles to the surface of 
the spots required to shear the spot or 
material. Electrode pressure and elec- 
tric current were approximately the 
same as required for 24ST Alclad of 
the same gage. Time cycles were neces- 
sarily shorter. Table II gives settings 


Northrop Aircraft, Inc. 


Typical welded assemblies of magnesium parts. 


American Magnesium Corporation 


Magnesium floor sections are assembled by spot welding. 


on the spot welding machine. Shear 
strength of weld spots on specimens 
cleaned by the four best cleaners was 
determined in an Olsen testing machine. 
Shear values obtained on specimens 
cleaned by the two best methods are 
180 percent of the Army Air Corps 
minimum in Specification 20011. This 
minimum for 0.051 in. thickness is 267 
lb. Average results of shear tests in Jb. 
per single spot are as follows: 
Chromic acid 

Chrome-nitric acid 


Chrome-phosphoric acid 
Chrome-acetic acid 


Spot welds on specimens cleaned by 
chromic acid had excessive penetration, 
some spitting occurred, spots were cir. 
cular, and four slugs out of ten pulled 
out. Specimens cleaned by chrome. 
nitric acid all sheared except one, pene. 
tration was good, spots were circular, 
and there was little spitting. Speci- 
mens cleaned by chrome-phosphoric 
acid had excessive penetration, spots 
were non-circular, some spitting occur- 
red, and six out of ten slugs pulled out. 
Welded specimens cleaned by chrome. 





Table Il—Settings on Spot 
Welding Machine 
Sciaky Machine Model PMC0O2-S4 





Throat depth 
Arm spacing : 
Electrodes.... 5/8 in. dia. and 2 in. radius 
curvature 
Nos. 3 and 4 (0.04 sec. 


current time) 


Tome blocks 


Number of poles 
Max. current relay setting 
Pressure 

a. No. of cylinders 

b. Gage pressure 

c. Electrode pressure 
Time delay before charging 
Recompression time 





acetic acid had excessive penetration, 
non-circular spots, and spitting 0¢- 
curred. 

General conclusions of these tests fa- 
vored chromic acid because of its ex 
cellent and uniform cleaning power 
without corrosion and dimensional 
change. However, chrome-nitric acid 
acts faster, is cheaper and a little more 
powerful than chromic acid. It etches 
the base metal only slightly if properly 
controlled and is, therefore, recom 
mended as an alternate cleaning male 
rial. Since the tests were confined to 8 
single magnesium alloy the results are 
not considered conclusive for other al 
loys. It is possible that further tests 
would show that the immersion time 2 
chrome-nitric acid solution could be 
increased by lowering the temperature 
or by other methods. 
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Production Considerations 
In Engineering Design 


A. H. PETERSEN 


Production Methods Department Engineer, Lockheed Aircraft Corporation 









Aims of production design engineers, production considerations in redesign, possibili- 
ties for elimination of close limits and small clearances, examples of redesigns and 


TARTING with a sound basic de- 
sign, the aim of production de- 
sign engineering is to modify or 

simplify the proposed product if possi- 

ble to facilitate its manufacture without 
sacrificing strength or functional effi- 
ciency. Basic factors are: 


1. Simplification. 

2. Practicability of assemblies and 
installations. 

3. Elimination of close limits and 
clearances. , 

4. Use of existing parts and stand- 
ards. 

5. Use of readily available materials; 
standard dies, jigs, fixtures; and ma- 
chine tools. 

6. Serviceability. 


Production design involves adhering 
strictly to established and proved prin- 
ciples of manufacture. In this respect 
it should be noted that the functional 
designer is prone to seize on nebulous 
or partially developed processes and in- 
corporate them into a new design with- 
out sufficient facts to justify their use. 
Thus, a burden is placed on manufac- 
turing personnel not only to develop a 
new product, but at the same time to 
develop new processes without a result- 
ant delay in production. Development 
and research are absolutely essential in 
@ progressive company but such re- 
search must be proved before incor- 
poration in design. 

Design simplification may be in- 
fluenced in several ways by anticipated 
effects in more than one department. 
From the shop standpoint, fewer parts 
tan mean less stock handling, records 
and space, and increased production. 
Importance of the cost of stock records 
‘ls shown by the fact that 60 percent 
of parts manufactured for a typical 
airframe cost more for the “paper work” 

for the actual fabrication and as- 
sembly operations. From an engineer- 
ig standpoint, fewer parts can mean 
drawings, lighter structure, lower 
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results in economy and simplicity of parts designed to simplify fabrication are outlined. 


cost product, and elimination of criti- 
cal materials. 

Examples of parts that illustrate these 
advantages are of such great variety 
that only a few are included here. 

The practicability of assemblies and 
installations is affected by the design or 
style of the machine and by such fac- 
tors as size of contract, factory floor 
area, including sub-contractors; assem- 
bly methods, tooling time, required rate 
of production, size of machine or struc- 


ture, materials to be used in fabrication, 


and available manpower. 

If an entire structure is constructed 
in one massive complicated jig, crowded 
working conditions result. Sub-assem- 
blies permit use of small, simple jigs 
for each component, one mating jig, and 
avoid congestion. Tooling must permit 
interchangeability between identical 
sub-assemblies. 

On any contract of reasonable size, 
the greatest cost incurred in the manu- 
facture of that contract will be for the 
tools required to fabricate the detail 
parts and assemble them into complete 
units. This cost is not as variable as 
one might suppose, but can be generally 
estimated as a definite fixed percentage 
of the total cost. 

If a manufacturer uses so-called 
cheap tooling on a fairly sizeable con- 
tract, he inevitably finds that the 
amount of labor expended on reworking 
such tooling to keep it in production, 
the time lost in struggling with make- 
shift or bootleg tooling, and the man- 
ual labor used in hand finishing parts 
to fit into the various assemblies, will 
in the long run more than equal the 
cost of starting out with tooling de- 
signed and built to the soundest of pro- 
duction principles. 

The breakdown of a large unit into 
small sub-assemblies requires close co- 
operation with the tooling design de- 
partment to determine the most desir- 
able sizes and shapes for small com- 
ponent parts. For example, if a part 
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is to be spot welded, it must be deter- 
mined whether the part can be inserted 
readily between the electrodes of a spot- 
welding machine, or whether it should 
be broken down into two or three 
smaller parts to facilitate the work of 
machine operators. 

Similarly, if a part is to be riveted, 
a decision is first reached as to whether 
or not a riveting team can work on it 
with maximum comfort. If the prob- 
lem can be solved by creating a new 
jig or fixture to hold the part during 
fabrication and assembly, the tooling de- 
partment does so. If not, the break- 
down of the part must he simplified to 
improve working conditions. 

This breakdown into sub-assemblies 
must reduce elapsed over-all time with- 
out sacrificing weight and strength. The 
smaller the breakdown, usually the 
greater the number of fastening opera- 
tions. If these are considerable in num- 
ber, the temptation may be to reduce 
the number of attachments, which 
usually complicates the joint and may 
actually involve more over-all time. A 
compromise is therefore necessary, and 
if the design permits assembly and at- 
tachment in only one or two planes, and 
parts can be installed in sequence ra- 
ther than a number of parts at one time, 
or adjustable members can be incor- 
porated, simplicity of operation for the 
workmen-results. 

Bench assemblies, which are com- 
plete units that can be placed on a 
structure or machine with a minimum 
of clamping or bolting, should be used 
whenever possible. Typical bench as- 
semblies for an airplane are: Power 
turrets, cowl flaps, ammunition boxes, 
engine control stand, landing gear units, 
landing light assemblies, plumbing 
lines, cockpit inclosures, entrance lad- 
ders, conduit lines, flight control tabs, 
instrument panel complete with instru- 
ments, flare chutes, electrical and ra- 
dio control boxes, stowage boxes. 

These and similar units for final 
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Fig. 1—Coordination instead of close tolerance is sometimes the answer to am 
assembly problem. Holes in the two parts might be drilled together. 





Fig. 2—Typical example of a redesigned bracket for which stamping is a more 
satisfactory production method for quantities required and service qualities. 


assembly installations should not re- 
quire welding, fitting, filing, riveting, 
reaming, tapping or any other similar 
operations that should be done in fabri- 
cation departments. 

Any other machine can be broken 
down similarly, the important items to 
watch being line flow of materials, sta- 
tioning of assembly operations, and 
avoidance of duplicate tooling. The 
’ breakdown should permit a minimum 
stock of material and purchased items. 
Proper stationing permits the greatest 
use of floor area and prevents too many 
operators in one area at one time. The 
need for duplicate tooling usually indi- 
cates a bottleneck created by faulty 
breakdown, which is too great in 
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some instances and too small in others. 

Close dimensional limits and small 
clearances can often be eliminated by 
the following means: 

1. The initial or basic dimension 
should be the exact dimension that 
would be used if it were possible to 
work without tolerances. Tolerance 
should be set in the direction in which 
variation will cause least harm (uni- 
lateral system). When a variation in 
either direction is equally harmful, the 
limits should be of equal amount in 
both directions (bilateral system). 

2. The initial clearance, or allow- 
ance, between operating parts should 
be as small as the operation of the 
mechanism will permit. Maximum clear- 
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ance should be as great as the proper 
functioning of the mechanism will per. 
mit. Under no conditions should ay 
interference fit between functiong} 
parts be tolerated. 

3.-It is highly desirable that a com. 
mon plane or reference point be used 
for all dimensions, not only for detajj 
parts but for sub-assemblies also. This 
is of special importance from an inspeg. 
tion and tooling standpoint. 

It facilitates the development of 
masters and checking fixtures and as. 
sists the tooling department in working 
to the same locations in as many oper. 
ations as possible. Where interchange. 
ability requirements are rigid, the de. 
sign and dimensions must usually per. 
mit full coordination of attaching and 
mating points. If the minimum possible 
coordination between tools is not con- 
sidered, additional hand operation in 
assembly will be necessary. 

Sheet metal parts are elastic, have 
springback and local distortion. The 
purpose of using a close tolerance ma- 
chined part will be made ineffective if 
irregularities of the surrounding struc. 
ture are not taken into consideration by 
the designer. Coordination, as illus 
trated in Fig. 1, instead of close toler. 
ances is sometimes the answer to an 
assembly problem. 

4. The “opening up” of machining 
tolerances will increase the number of 
parts that can be produced per man- 
hour, as indicated by the accompany- 
ing curve. 

5. Standards for cylindrical fits and 
tolerances can effect appreciable savings 
in costs if tables, such as that on p. 858 
are used. Tables incorporating various 
classes of fit such as free running fits, 
medium running fits, snug fits, and 
press fits, are used by Lockheed engi- 
neers. These tables regulate hole size 
increments, and thus eliminate the use 
and stocking of special reamers, special 
ring and plug gages. 

A table of loose fit drill holes, and 
their application, given on p. 856 and 
857 for use with Army-Navy standard 
bolts and clevin pins eliminates the need 
for reamed holes in many instances. 
Loose fit drill holes, which give a clear- 
ance of approximately 0.030 in. diam 
eter, are specified for tension applica 
tions whenever alignment does not re 
quire a closer fit. They are used for such 
applications as attachment of electrical 
junction boxes and clamp blocks to the 
air frame. These tables also give close 
fit drilled holes for AN bolts, which are 
also used. 

Reamed holes are used with bolts 
only when absolutely necessary, and 
then only with the National <Aireralt 
Standard ground close-tolerance bolts. 
Reamed hole tolerances permit the us 


















basic : 
is ava 
made 

only : 
which 
appro: 
materi 
to Ten 


> 


Time Factor 











oy {. 





Proper 
ill per. 
ald an 
Ctional 


a com. 
e used 
detail 
. This 
inspec: 


ent of 
ind ag. 
yorking 
y Oper. 
~hange- 
the de- 
ly per- 
ng and 
ossible 
ot con- 
tion in 


c, have 
1. The 
ce ma- 
ctive if 
r struc: 
tion by 
3 illus 
e toler- 

to an 


chining 
aber of 
Tr man- 
mpany- 


its and 
savings 
1 p. 858 
various 
ng fits, 
is, and 
d engi- 
ole size 
the use 
special 


es, and 
56 and 
tandard 
he need 
stances. 
a clear: 
. diam- 
applica 
not re 
for such 
lectrical 
s to the 
ve close 
rich are 


h bolts 





gstandard reamers, eliminate selective 
fitting, and give maximum life. All its physical properties, corrosion re- 
ss give a clearance fit with NAS sistance, formability, and other limita- 


jpsuficient movement, 


Careful attention must be given to 
these stocks so that a full range of 
basic sizes for the most used materials 
is available. Every attempt should be 
made to eliminate materials used in 
mly a few sizes and conditions, and 
which have physical properties closely 
approaching those of another stocked 
material. The cost of extra operations 
to remove metal is a factor to consider 
here. No approval should be given to 





utilize a new material in a design until 


tions have been thoroughly tested and 


To allow for adjustment in a given established. 

direction when a loose fit drilled hole To avoid expensive tooling programs, 
jnsheet metal and castings would allow designers should try to use existing 
standards on standard dies and parts. Every de- 
dotted holes have been established. sign utilizing gussets, clips, brackets, 
These slotted holes can be used in sec- and similar items should be examined 
dary and non-structural applications. for the possibility of using standard 
Another step toward wider tolerances parts. Records must be made of such 
yas achieved by greater use of class 2 parts, and the tooling branch advised 
fis in standard 60-deg. screw threads. of the usage so that high production 
Except for structural joints and for stud tooling can be designed, built, and 
designs, a class 2 fit is specified for all maintained. Keeping down the cost of 
thread applications. Fig. 3 illustrates a product is directly proportional to 
the small gain to be made by using the means used to make the component 


parts of that product, 


6. An important rule to remember is Labor costs per hour vary in differ- 
“ways allow adequate clearance be- ent departments and the relation of 
tween movable and fixed parts.” This the amount of labor per unit of product 
fact was overlooked in the original de- varies tremendously in different plants. 
sign of a wheel well for one airplane. For this reason, equipment, methods, 
Because of tire growth, the landing gear and supervision are most important and 
would occasionally stick in the up posi- the labor and departmental wage rates 
tion. In other instances the possibility may bé secondary. 
of interference is more obvious. 

In order to keep inventories and floor 
space to a minimum it is desirable to 
design with materials currently being 


In cost estimates, labor is divided in 





two elements: (1) Set-up labor and 
(2) production labor. Set-up varies 
widely and includes getting tools, blue- 
prints, materials, checking first part 
and sometimes waiting for jobs. Large 
draw press dies may require an hour or 
more for setting up, whereas other fac- 
tory operations may require but a frac- 
tion of a minute for set-up. 

Set-up time is spread over the num- 
ber of units produced in any one lot or 
before the set-up is torn down. Ob- 
viously, set-up costs are influenced by 
length of run. It also follows that the 
number of units to be manufactured has 
an important bearing on this element 
of cost. 

The design engineer plays an impor- 
tant part in the reduction of set-up 
costs. First, simplicity of design will 
eliminate some parts altogether, and 
second, parts almost alike can often be 
made interchangeable. Set-up changes 
are thereby completely eliminated or 
spread over large quantitives with re- 
sultant decrease in unit costs. 

The second element of labor costs, or 
production labor costs, represents the 
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for the loosest condition between af¢ in,20-thread screw and nut 
minimum shearing section of the screw for each class of fit is: 
Class 1= 0.0279. Class 2 = 0.0297. Class 3 = 0.0303, Class 4= 0.0318 
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Fig. 3—Small gain is made in using 
class 3 fits instead of class 2 fits in 
standard 60-deg. screw threads. 





Fig. 4—More parts per man-hour can 
be made by “opening up” machining 
tolerances to 0.002 in. or more. 
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Fig. 6—Carrying design perfection far 
past strictly functional requirements re- 
quired 41 parts as compared to 15 in the 
revised design. Revision reduced ma- 
chine operations from 34 to 7, and tool- 
ing cost from $1,065 to $382. 


Fig. 5—Production difficulties forced 
changing material for this door hinge 
from SAE 4130 steel to malleable iron. 


Weight-5 oz. 


dollar value of the total man-hours re- 
quired to produce the article after the 
equipment is set up. It includes all the 
elemental operation times required to 
produce a given part. It takes into con- 
sideration the number of operators per 
machine and the number of parts pro- 
duced in a machine cycle. For exam- 
ple, on the hydropress several parts are 
formed in one operation and the ma- 
chine can be manned by as many as 
six men, 

The total cost of the labor, material, 
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tooling, and overhead will determine, to 
a large degree, which material to se- 
lect if there is a choice. Sometimes the 
most expensive material in cost per 
pound is actually cheaper in produc- 
tion because of lower labor, handling, 
and overhead costs. 

Designs that would othefwise meet 
production and cost requirements may 
be completely nullified by improper se- 
lection of material. The greatest diffi- 
culty arises, however, in instances where 
stress or weight considerations force the 


use of alloy and stainless steels in im- 
proper applications. 

Fig. 5 is an example of this, which 
involved both excessive cost and serious 
manufacturing difficulties. This casting 
weighs approximately 5 oz. and has # 
maximum sectional thickness of ¢ it 
The material orginally specified wa 
SAE 4130 steel, which is not suitable 
for thin-section castings, but which wa 
considered necessary for stress reasons 
Both foundry and machining difficul 
ties, which eventually caused line short: 
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and necessitated design reconsider- 
ation, were encountered. A change in 
material to cast malleable iron elimin- 
ated foundry and machining difficulties 
and satisfied stress requirements with- 
out dimensional change. By correction 
of an improper material specification. 


‘the cost of producing this part was re- 


duced. 

Overhead is a very real cost to the 
management and is the most important 
feature in the consideration of cost. The 
method of distributing this overhead 
yaries among different companies. Over- 
head at one plant is based on fixed 
charges for every hour of direct labor 
in each department. Percents, hourly 
rates, and other systems are also used. 

The cost of dies, jigs, and fixtures 
are important factors in the cost of 
parts. One rule for amortizing tooling 
should be strictly adhered to, namely 
write off the tooling on the contract for 
which it is used. If a contract calls 
for 350 machines, write it off on that 
contract. 

Since it is possible to spend several 
hundred dollars on a specially designed 
die or fixture, it is necessary to deter- 
mine whether modifications in design 
will enable building the part with stand- 
ard tooling or at less expense by an- 
other method. Design that requires ex- 
pensive tooling should be proved when- 
ever possible to prevent the possibliity 
of scrapping an expensive die at a 
later date. 

While it is frequently possible to sug- 
gest design improvements that save 
manufacturing time or material, it is 
not always true that such changes, if 
eiected after tool construction, will pro- 
duce a saving sufficient to carry the 
cost of new or reworked tools. 


For example, take two hypothetical _ 


designs of a part, the original design A 
and an improved revision B. Assume 
that part A uses material costing $0.30 
each, involves a labor and overhead cost 
of $0.25 each, and requires spgcial tools 
that cost $500.00 to design and build. 
Assume further that revised part B 
saves $0.05 on material, $0.10 on labor 
and overhead, but requires the same 
tooling expenditure; and that the cost 
of changing the tools made for part A 
tomake part B would be one-half their 
original cost. 

With 1,000 parts to build, the total 
comparative cost would be: 


Part B 





Total cost—1,000 parts . $1,050.00 


The figures indicate a maximum sav- 
ing of $150.00 if the improvement is in- 
“rporated on the original design. 


$900.00 


But assume that the improvement in 
design is not effected until 100 parts 
have been built: 


Original tool cost—Part A $500.00 
Material—100 of part A.... é 30.00 
Labor and overhead—100 of part A 25.00 
Rework of tools to make part B... 250.00 
Material—900 of part B....... 225.00 
Labor and overhead—900 of part B 135.00 
Total cost of 1,000 parts ....... $1,165.00 


Frem the foregoing it is evident that 
an increase in total cost may result from 
poorly considered redesign after ori- 
ginal tools are complete and manufac- 
ture commenced. This difference is 
readily traceable to the additional ex- 
penditure required to rework or replace 
tools. The figures used are indicative 
of the problems involved in evaluating 
the burden imposed by tool rework. 

Examination of a design for the pur- 
pose of reducing manufacturing cost 
involves one or more ‘of the following 
possibilities: 

Is the part necessary? 

Can it be combined with another 

part? 

Can a standard part be used? 

The first question is necessary be- 
cause of the tendency of some designers 
to carry design perfection far past 
strictly functional requirements. This 
fact and its effect on cost and manu- 
facture is probably best illustrated by 
comparison of “before” and “after” de- 
signs of a mechanism, such as that 
shown in Fig. 6, now used to forcibly 
eject auxiliary fuel tanks that are to be 



















































dropped from an airplane. 

Combination of parts is also an im- 
portant means of facilitating manufac- 
ture. Further examination of Fig. 6 re- 
veals that the design revision has com- 
bined the lower body and the attach- 
ing plate into one simple part. 

Designers must always remember that 
while some ingenuity is required to 
adapt existing standards to a design, 
the part or assembly that it represents 
has to be produced many times during 
a contract. Failure in design to utilize 
a low cost standard in order to avoid 
manufacture of a costly special part re- 
sults in expenditure many times greater 
than would have been required for ex- 
tra time in original design. 

The validity of the foregoing state- 
ments is illustrated by Fig. 7, which 
shows the before and after design of the 
retainer bolt used to hold the flap 
track bearings in place on an airplane. 
The clearances required a thin head of 
sufficiently large diameter to retain a 
bearing having 4 in. I.D. The revised 
design utilized a standard flap head 
machine bolt and a stamped washer to 
perform the same function with identi- 
cal dimensional clearances. 

Soundness of simplified designs also 
pays dividends from the service angle. 
Field engineers are quick to point out 
the fact that complicated mechanisms 
require frequent overhaul. The simpler 
the design, the fewer parts there are 
to maintain. Parts designed. in such 
a way as to require special tools are 
particularly undesirable. 








Fig. 7—Use of low-cost standard parts adds little extra time and cost to design 
as compared to production costs for special parts. 
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HYDRAULIC CIRCUITS AND 


JAMES A. LEONARD, Hydraulic Machinery Inc. 


Hydraulic operation of machines, sequencing of processing operations, and préssure testing 
have been developed to meet a wide range of conditions, often with interlocked timing of sev- 
eral operations. Automatic operation is often produced by electric solenoids activated by switches 
whose contacts are opened and closed by moving machine elements. Such operation is pos- 
sible hydraulically also as shown in Fig. 4. These hydraulic operations, together with those 


presented last month indicate the possibilities of hydraulics for complicated operations. 
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Fig. 1—Furnace doors are opened when control valve is at position 1. 
Pressure build-up then opens sequence valve to pusher cylinder, which 
pushes new tray into furnace and heated tray onto elevator where it con- 
tacts a limit switch that energizes solenoid A. This causes elevator to 
lower tray into quench tank and contact a limit switch that de-energizes 
solenoid A and starts a timer, which eventually energizes solenoid B. Tray 
moving off elevator contacts a limit switch that energizes solenoid A 
thus lowering elevator for loading unless held at C. A limit switch at load- 
ing position de-energizes solenoid A. During these operations control 
valve is put in position 2, causing pusher cylinder to retract, then open 
sequence valve D to close furnace door unless held by foot valve E. 
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Fig. 2—Fluid motor on boring mill 
runs when solenoid A is energized 
and solenoid B is de-energized, and 
stops when the reverse is true. Push- 
buttons on panel control speed. Hori- 
zontal and vertical cylinder direction 
and speed are controlled by four 
2-position pilot valves. Feed rate is 
regulated by a control valve. 


Fig. 3—End of part to be pressure 
tested is held in seal chamber by seal 
fixture when rotary valve A is i 
position shown. Pressure build-up 
opens sequence valve B, causing cyl- 
inder C to submerge test set-up. Air 
is admitted by moving valve lever 
D to position shown. Energizing 
solenoid A builds pressure in booster 
cylinder from 100 to 250 lb. Ai 
pressure is released by reversing 
lever D and test set-up is raised by 
reversing valve A. Pressure build-up 
opens sequence valve F, thus releas 
ing seal fixture. 
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Fig. 4—Main ram of press is started downward by moving lever of valve A 
to position shown, causing pilot pressure to shift valve C. Cam 1 reverses 
valve A, thus retracting ram and opening sequence valve D to valve E, which 
causes lower ram to eject work from die until cam 2 reverses valve B and 
cam 3 reverses valve F. Valve F, reversed slightly before B, keeps vent line 
tlosed. Valve B removes pressure from valve E, which allows lower ram to 
retract until valve F is reversed by cam 4, thus opening vent line to tank. 


causes main ram of press to move 
down on work until oil pressure 
opens P.S. 1, de-energizing sole- 
noid A and energizing solenoid C. 
This causes die to retract, opening 
L.S. 3 and thus de-energizing sole- 
noid B, which causes main ram to 
rise. Opening of L.S. 4 by ram 
de-energizes solenoid C, venting 
pump to the oil storage tank. 
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Fig. 6—Pushbutton energizing solenoid B and de-energizing sole- 
noid A starts fluid motor, and mill table moves to left. When cam on 
table rides off L.S. 2, solenoid C is de-energized to close oil by-pass 
and cause rapid traverse to left. When L.S. 2 is contacted, solenoid 
C is energized again during feed to left stop. Return stroke, started - 
by second pushbutton, goes through same cycle in reverse. Stop 
button will de-energize any solenoid and stop table in any position. 
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International Standards 


Bot the Society of Automotive Engi- 
neers and the National Aircraft Stand- 
ards Committee are represented by the 
group of technicians visiting the Brit- 
ish Isles to study the British aircraft 
standards program in an attempt to 
bring about uniformity between Eng- 
lish and American standards. The six- 
man delegation is repaying a visit to 
the U. S. aviation industry last spring 
by a British technical mission. 
Ultimate objective is to achieve an in- 
ternational uniformity of industrial air- 
craft standards for parts, practices and 
materials. The mission is to spend 
four or five weeks in the United King- 
dom, visiting typical aircraft centers 
and maintenance bases for several days 
each. Members of the mission include 
T. P. Hearne, chairman of the 
NASC’s international standards project 
and Ryan Aircraft Standards engineer; 
Eric Dudley, assistant to the director 
of engineering, airplane division, Cur- 
tiss-Wright Corp.; E. W. Norris, direc- 
tor of technical services for the Aero- 
nautical Chamber of Commerce; J. D. 
Redding, S.A.E., aeronautical repre- 
sentative; L. D. Bonham, materials and 
processes manager for Lockheed Air- 
craft Corp.; and Gustave Carvelli, 
standards engineer, Wright Aeronauti- 
cal Corp. Lt.-Col. G. R. Gaillard, AAF, 
is observer for the working committee 
of the Army-Navy Aeronautical Board. 


Bigger and Better Aircraft 


AVERAGE WEIGHT of U. S. warplanes has 
more than tripled in the last four years, 
rising from an average airframe weight 
of 3,020 lb. a few months after the fall 
of France to the September average of 
10,270 lb., the War Production Board 
revealed recently. 

WPB labels the development of big- 
ger and more powerful planes as the 
outstanding characteristic of the plane 
production program, which in recent 
months has seen a decline in the num- 
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ber of planes accepted monthly as well 
as in the weight of acceptances. 

The greatest number of planes ac- 
cepted in any month was last March, 
when 9,117 were accepted. Greatest 
weight acceptance was in May, when 
89,800,000 lb. were accepted. This 
month, average weight is due to rise 
to 10,500 pounds. 

Increase in average weight is shown 
by a WPB tabulation which follows: 
September, 1940, 3,020 lb.; September, 
1941, 3,970 lb.; September, 1942, 5,960 
lb.; September, 1943, 8,080 lb., and 
September, 1944, 10,270 lb. 

In 1942, 85 of every 100 lb. of ac- 
cepted aircraft was in tactical types, 
15 percent in non-tactical trainers, 
communications and_ special-purpose 
planes. In October, 98 of every 100 
lb. was in tactical types. Emphasis on 
the superbombers, which are about 
twice the weight of a Liberator or 
Fortress, is increasingly important in 
the trend. 


Scientists in Reconversion 


Apvice on the utilization of technically 
trained men and women both in the 
war effort and during the reconversion 
program will be given the National 
Roster of Scientific and Specialized 
Personnel by a committee recently ap- 
pointed by War Manpower Commission 
Chairman Paul V. McNutt. 

Members of the committee include 
William L. Batt, a vice-chairman of 
WPB and president of SKF Industries; 
Dr. Vannevar Bush, director of the 
Office of Scientific Research and De- 
velopment and president of Washing- 
ton’s Carnegie Institution; Dr. Edward 
C. Elliott, president of Purdue Uni- 
versity; Dr. Frank B. Jewett, president 
of the National Academy of Sciences 
and recently retired vice-president of 
the American Telephone & Telegraph 
Co.; Dr. Waldo G. Leland, director of 
the American Council of Learned So- 
cieties; Paul Webbink, of the Social 
Science Research Council; and Dr. 


Leonard Carmichael, president of Tufts 
College. 

Dr. George A. Works, of the Uni. 
versity of Chicago, has succeeded Dr, 
Carmichael as director of the National 
Roster. Before becoming dean of the 
University of Chicago, Dr. Works had 
been on the faculties of the University 
of Wisconsin, Cornell University and 
the University of Minnesota. 

Praising Dr. Carmichael’s work as 
director of the roster, McNutt declared 
that the agency had placed more than 
50,000 professional workers in the 
Army, Navy and in war industry, and 
had passed on qualifications of another 
40,000 Selective Service registrants. 


Secret Plane Halted 


Work on the P-75, a fighter airplane 
still on the secret list, has been halted 
at the Fisher Body Cleveland Aircraft 
Division, indicating further emphasis by 
the AAF on its program for concentra- 
tion on a limited number of planes. 
Experimental work on the new plane 
will be continued by the AAF. The 
P-75 was to have been the first fighter 
plane designed and built solely by an 
automobile manufacturing company. 
Experimental models of the ship had 
been flown last year. 


G.I. Wire Tester 


Wire reclaimed from the battlefield is 
too valuable to be thrown away, bit 
when tons of it are returned, there is 
no time to inspect it by hand. S/Sgt 
Pasqual L. Wamil, a native of the 
Philippines, now stationed at an Eng 
lish invasion base figures out the 
answer. 

Wamil’s device is in two parts, # 
control box in which a bell is rung 
when a break is discovered in the i 
sulation, and a series of pipes througt 
which the wire is passed before being 
wound on power-driven reels. The pip# 
serve as electrodes, and are wired t 
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control box. Whenever a break 
e insulation is found, a spark is 
dayed between the electrodes, ringing 
control box bell. Then the break 
iglocated and repaired by hand. 
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hireraft Turbine 


Visions of a 10,000-hp. gas turbine air- 
aft engine are behind the disclosure 
that the Wright Aeronautical Corp. is 
entering the field of turbine-type air- 
gait power plants. President G. W. 
Vaughn says the company is looking 
forward to a new phase in power plant 
development, and that turbine propul- 
sion may work on aviation as great an 
advance as did the radial motor. 

The move does not indicate a sudden 
change in the course of Wright’s en- 
gne development program, Vaughn 
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made it clear, but is rather a logical 
and long-considered step. While de- 
veloping radial engines, Wright engi- 
neers have been working in the related 
fields of jet »ropulsion and the gas tur- 
bine. The reciprocating, radial, air- 
cooled engine, Vaughn believes, will 
undoubtedly continue for years to be 
the foremost power source for all cate- 
gories of air transport except the high-, 
speed, high-altitude and long-range 
class. Thus there will be no switch 
from the reciprocating engine to the 
gas turbine alone. The gas turbine, 
however, fits the trend toward flight at 
ever higher altitudes because its effi- 
ciency is greatest at high speed and 
altitude. 

Wright’s gas turbine ideas now 
encompass a power plant to drive a 
propeller rather than a turbine to drive 
an air compressor in a jet engine. 



















Weapons Developments 


THE GERMAN RADIO TALKS of an elec- 
tric machine gun in use on the Rus- 
sian front and known to troops as the 
“death scythe.” The British have dis- 
closed that their new flamethrowers, 
the Crocodile, Wasp and Lifebuoy, can 
fire around corners.. The reference ap- 
parently is to a jelly-like fuel which, 
splashing on the target, penetrates 
crannies into which the old-type liquid 
fuel did not reach. The Crocodile is 
the flamethrowing tank, the Wasp a 
flamethrowing armored car and the 
Lifebuoy a small, soldier-borne flame- 
thrower, so named because the fuel is 
carried in a ring-shaped tank. 

More impressive is the British “earth- 
quake” bomb, a six-ton item described 
as the “most destructive air weapon 
ever used.” With a delayed action 
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Retractable Ailerons Improve Black Widow Performance 



























Adoption of retractable ailerons permits use of full- 
wan wing flaps on the Northrop P-61, increasing the plane’s 
titbraking power and lowering the landing speed. The latter 


t an Eng: 


the controls in the standard fashion, causing the retractable 
out the 


ailerons to rise from their slots, spoiling the airflow and 
eliminating the lift of the wing. Despite its size, the P-61 





























h parts, & isa Vital consideration in getting a big, fast ship into small can turn “on a dime” without danger of stalling immediately. 
il is rung) Middarkened fields. The retractable device is a long, scoop- The device grew out of the need for as much of a trailing 
in the it metal strip, entirely concealed in a slot near the edge of the wings as could possibly be devoted to regular 
es throug! edge of each outer wing when not in use. Each wing flaps. Conventional ailerons use an appreciable portion 
fore beiné eton is attached to conventional ailerons on the wing tips. of the trailing edge, cutting down the space available for wing 


The pipes 


tse the retractable aileron for a turn, the pilot operates 
L wired W 


flaps which cut down the landing speed. 
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fuse, it combines penetrating effect 
with its blast. Probably designed to 
get at such targets as the Nazi sub- 
marine pens, which were roofed over 


up a tremendous wave to crush or other- 
wise damage the vessels. These waves 
also were to reach back into sub pens, 
it is reported. 


with tremendous thicknesses of rein- 
forced concrete, the bomb could be 
used also for wave effect which the 
British are reported to have been using 
against small craft at anchor. This is 
achieved by dropping a huge explosive 
charge near anchored craft and setting 


Soapstone Goes to War 


KAOLIN TALC, a derivative of soapstone, 
is being used for an insulating material 
which the Army Signal Corps finds bet- 





Entrenching Tool Improved Over German Design 








Redesign of a captured German entrenching tool is responsible for this new 
U. S. Army field shovel which can be used as a shovel, a mattock or carried with 
the blade folded back. The tool was modified and improved from the German 
version by the Quartermaster Corps. The blade is locked in position by a 
knurled nut. German design utilized a high-alloy steel blade and a plastic position- 
ing nut. American design has the blade formed from alloy steel. The improved die 
cast positioning nut weighs only a few ounces more than Nazi model, costs less. 
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ter than any other ceramic material jp 
some applications. Sometimes known ag 
steatite, soapstone yields a talc which 
can be baked into the most intricate 
shapes. A tube of steatite as thin ag g 
shingle nail sheathes even smaller 
wires. The material can be bent, is not 
affected by acids, intense heat or flame, 


Mirror Finish Boosts Speed 


GruMMAN’s new F6F-5 Hellcat fighter 
is reported to be 20 knots faster than 
its predecessor, and one of the reasons 
for the increase is the mirror-smooth 
finish which has been substituted for 
the paint previously used. Rough fin. 
ish was used to cut down sun reflec. 
tion flashes, a provision which was 
found not particularly necessary. The 
waxed paint substituted for the rough 
finish paint is believed to add about 
six knots to the plane’s speed. Other 
refinements include better fairing of the 
engine cowling, strengthening of the tail 
and stabilizer, new ailerons lending in- 
creased maneuverability at high speeds, 
increased armor plate behind the pilot 


and the removal of two braces from the 
windshield. 


Droppable Tanks Are 
Spot and Seam Welded 


AFTER ALL the component parts have 
been installed in the tank, the two 
halves are spot welded together on this 
automatic machine at the plant of the 
Weber Showcase & Fixture Company. 
Fourteen to sixteen overlapping spots 
per inch are placed at the rate of 5 ft 
per min., the overlapping spots forming 
a continuous welded seam. 
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Electronic Drive 


Rejuvenates Old Machines 


Problems in machining hardened pump 
liners on 30-year-old machines at Avelson 
Manufacturing Company were complicated 
by specifications requiring finished toler- 
ances of 0.001 in. The variation in liner 
sizes and materials required grinding speeds 
over a wide, closely regulated stepless 
range in order to secure desired tolerance. 
and finish. To improve quality, reduce 
vibration and gain stepless speed control, the 
company replaced belt and pulley drives 
with Westinghouse “Mot-O-Trol” electronic 
drives. In addition physical advantages were 
gained in the new layout of the machine. 
The three grinders were reget on a 35-deg. 
angle with a saving in floor space of about 
one-third. Removal of all overhead pulleys, 
belts and shafting resulted in increased 
safety, improved illumination and elimina- 
tion of vibration. Appreciable savings in 
set-up time were also effected. The elec- 
tronic drive consists of four essential units; 
a shunt-wound d.c. motor, a grid-controlled 
thyratron rectifier together with the neces- 
sary auxiliary control tubes, a separately 
mounted transformer and a _ pushbutton 
control station with speed-control rheostats. 
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Training Stand for Simulated Combat Conditions 


Originally developed at the request of Army Engineers, 
this new stand was designed and approved, the first unit 
manufactured in the Glenn L. Martin Experimental Depart- 
ment and shipped to the Army within six weeks of the time 
the original inquiry was received. Mounting a standard 
power-driven turret, thé stand provides a seat and controls for 


Mechanical **Brain’”’ 


Tests Turbine Nozzles 


Developed by General Electric for testing 
turbine nozzles for maximum efficiency, this ma- 
chine utilizes compressed air instead of steam. 
The air is blown at various pressures through a 
nozzle sample and the machine measures, records 
and adds up energies at various points on the 
nozzle. 

A disk, similar to a phonograph-turntable, 
rotates. Pressure variation moves tiny upright 
wheels back and forth. The rotation of these 
wheels is conveyed by rotating shafts of light 
through a special light-polarizing sheet of glass 
to photoelectric tubes. The tubes control a series 
of cams and gears in a servo-mechanism which 
operates a printer. The printer. in turn adds up 
energies and indicates over-all energy loss. 
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an instructor whereby he is able to control the movement 
both of a target airplane swinging on a wire and the 
“bomber” on which the turret is supposedly mounted. The 
instructor can provide every combination of attacking 
maneuvers and evasive action. The stand is 
of welded tubes and simple rolled shapes. 


constructed 
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STANDARD BOLTS, NUTS AND STUDS 


Standard types of screw threads used in the 
United States are — 


American Standard Coarse Thread 
American Standard Fine Thread (formerly S.A.E. 
Standard ) 


Standards for bolts, nuts and studs recognized 


by American industry are — 


U.S. Department of Commerce, National Bureau of 
Standards 
Handbook H-28—Screw-Thread Standards for 
Federal Services, 1942. 
American Standards Association 
B1.1-1935—Screw Threads for Bolts, Nuts, Ma- 
chine Screws and Threaded Parts. 

B1.2-1941 —Screw Thread Gages and Gaging. 
B1.4-1942 — Straight Screw Threads for High Tem- 
perature Bolting (American War Standard). 
B1.6-1944—Screw Threads of Truncated Whit- 

worth Form (American War Standard). 
B5.1-1941—T-Slots—Their Bolts, Nuts, Tongues 
and Cutters. 
B18c-1930—Slotted-Head Proportions of Machine 
Screws, Cap Screws and Wood Screws. 
B18d-1930—Track Bolts and Nuts. 
B18f-1928— Plow Bolts. 
B18.2-1941—Wrench-Head Bolts and Nuts and 
Wrench Openings. 
B18.3-1936—Socket Set Screws and Socket-Head 
Cap Screws, with Supplement B18.3a-1944. 
B18.5-1939— Round Unslotted Head Bolts. 


American Society for Testing Materials 


A 76-33—Specifications for Low-Carbon Steg} 
Track Bolts and Nuts. 

A 96-39—Specifications for Alloy-Steel Bolting 
Material for High-Temperature Service. 

A 183-40—Specifications for Heat-Treated Car. 
bon- and Alloy-Steel Track Bolts and Nuts 
(Tentative) . 

A 193-40—Specifications for Alloy-Steel Bolting 
Materials for High-Temperature Service from 
750 to 1,100 Deg. F. Metal Temperatures (Tep. 
tative). 
194-40—Specifications for Carbon- and Alloy. 
Steel Nuts for Bolts for High-Pressure and 
High-Temperature Service to 1,100 Deg. F. 


Type of fits and their principal uses are — 


Class 1—Loose-fitting nut or stud used only for 


rough work, as in bolting structural steel. 


Class I1]—Free fit, used on ordinary commercial 
bolts and nuts where loads are not severe, there is no 


vibration and extreme tightness is not essential. 


Class III—Close fit representing an extremely high 


grade of commercially threaded product, used on au- 


tomobile bolts and nuts and on machinery in general. 


Class 1V—Closest fit used and requires ground 
threads or selective assembly. Bolts and studs used in 


aircraft engines are in this class. 


METALS COMMONLY USED FOR BOLTS AND NUTS 


Carbon steels ranging from S.A.E. 1010 to S.A.E. 1065. 

Free-cutting steels—Generally low-carbon steel high 
in sulphur, including Bessemer steels. Strength’ and 
uniformity of these materials is generally not as high 
as that of the low-sulphur open-hearth carbon steels. 

Manganese steels—S.A.E.-T 1335. This material, con- 
taining 1.60-1.90 Mn is stronger and tougher than the 
conventional carbon steels. 

Nickel and chrome-nickel steels—Used for highly 
stressed bolts and studs. 


Molybdenum steels—Particularly suited for highly 


[2] 


stressed bolts used in high-temperature service. 
Chrome-vanadium steels—For applications where 


high strength and fatigue resistance are required. 


Chrome-nickel steels— Containing 8-20 percent nickel 
and 17-26 percent chromium. Used for corrosion and 
heat-resistant applications. 

Straight chrome steels—Containing up to 18: per 
cent chromium. For corrosion and heat resistance. 

Brass, bronze and other non-ferrous materials are 
used for applications that require corrosion resistane 


but not great strength. 
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DESIGNS OF BOLTS AND STUDS 











Shapes and proportions of various types of standard 






polts, nuts and cap screws can be found in handbooks 
and manufacturers’ literature. 

DESIGNS FOR MAxIMuM STRESS AND SHOCK Loaps. The 
threaded section, being the weakest. has a larger cross- 


sectional area, thereby permitting the body to be 
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stressed to the maximum allowable. (See Fig. 1) 








To permit better stress distribution among the grip- 
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ping threads of a steel stud in aluminum, the stud is 


in 























made hollow. (See Fig. 2) For an explanation and 
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discussion of this, see “Design of Highly Stressed — - 
Studs to Improve Their Fatigue Life,” beginning on 
page 288 of the May. 1943 number of Propuct En- 


GINEERING. 


ADVANTAGES OF HOLLOW-HEAD SCREWS 





Using standard hex-head bolt and nut, /, must equal 
the hex diagonal plus wrench clearance. 


Using hollow-head cap screws, |, equals the diam- 





eter of the round head plus a slight clearance. 








For equal loads. P, the bending moments on the 





flanges are Pl, and Pl, respectively, the appreciably 


smaller value of the latter permitting a thinner flange. 





(See Fig. 3) For further explanation see “Advan- 
tages of Using Hollow and Socket-Head Screws” be- 











ginning on page 130 of the April, 1935 number of 
PropuUcT ENGINEERING. 


STRESSES IN SCREWS 


For a discussion of torque-stress-load relationships 
in bolts and screws, see the Reference Book Sheets 


under that title published on pages 752-754 of the 












November, 1943 number of PRopuctT ENGINEERING and 


teprinted on pages 151-153 of “Bolts, Nuts and paren goin pebble 
Screws,” published by Lamson & Sessions Company, TOO OE TOOT OF SIR ap: Berean -cgnaeetra, 














Failure of screws in many types of joints is caused by 


acombination of shear and bending stresses. (See Fig. 


Cleveland, Ohio. Also, see “A Photoelastic Study- of \ RY NY WY 
Bolt and Nut Fastenings” in the same book. Pa >, N 7 Z : 
































4) Recessed-head types that are formed in cold forging 
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trolled grain flow, also under applied load the stress cht 








operations have their strength increased through con- Slotted Head Recessed Head 


concentration in the head is minimized by the shape of 


the recess. 


STUDS IN VARIOUS MATERIALS 
ROSAN LOCKING SYSTEM 
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Pressure for -N—.—._. 
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as steel, brass, aluminum, zinc die castings, phenolic ring is - 

applied fo oF. 
sheets and compressed boards of hard or soft wood ring only 


Strength of studs driven into various materials such 
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fibers is discussed in “Machine-Screws— Fastening 
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Strengths in Various Materials,” by A. C. Millard in 
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the Oct., 1943 number of Mechanical Engineering and 
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reprinted on pages 144-150 of “Bolts, Nuts and 


x» 
rx 
ae 


Screws” published by Lamson & Sessions Company, etete KY 
Cleveland, Ohio FIG.1 RORY 


Bardwell & 
Design of steel studs in aluminum castings and 


z : 2 AERO-THREAD SYSTEM 
forgings is covered in “Design of Highly Stressed 


OUR Eh ie sha 


Studs to Improve Their Fatigue Strength,” on pages 
288-290 of the May, 1943 number of Propuct En- 


GINEERING. 
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STUD-TYPE FASTENINGS 
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does not lend itself to tapping for the application of 
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screws, special devices are available. A few of many 
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such devices are— 
Rosan Locking System (Fig. 1)—A threaded-in in- — 
& ~y 8: Aircraft Screw Products Co. 
sert for plastics, plywood, wood and metals or wher- 


ever a replaceable insert is desired. Available in a 


va 


wide range of sizes, materials and special designs. 


a\e\ 


Aero-Thread System (Fig. 2)—For fastening high- 


r\\ 


strength studs or cap screws in aluminum, magnesium 
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or other soft material. Metal insert with standard 
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thread on outside and special thread inside is screwed 











in tapped hole. Stud with corresponding special thread 





is screwed into the insert. 3A 


‘ “ . U. S$. Expansion Arro Expansion U. S. Expansion 
For brittle materials that cannot be threaded, such as Bolt Co. Bolt Co. Bolt Co. 


cement, plaster and concrete, the following fastening 


devices are available — 


Malleable-iron expansion shield for lag and machine 


screws. (Fig. 3A) ee met 
Lead expansion shield for various screws. (Fig. 3B) una volied 
Lead shield for wood screws. (Fig. 3C) perp xe 


Encased rawhide plug for woodscrews. (Fig. 3D) against side _- 
Toggle-head bolt. (Fig. 3E) 


Metal caulking plug for wood and lag screws and 8 


U. S. Expansion Bolt Co. Rawiplug Co. 
machine bolts. (Fig. 3F) 
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FORMS IN WHICH LOCK NUTS ARE AVAILABLE 


£4 


© ij 


SWANS Fi 


7 


SS . yy 
. _ 
tate tete ee 








= 
se 

~/ 
OSOS< 


Straight Gang Channel 
7 


ees, RE Prayer: 
ie atin CSR: si ee y pit 


I> 


Anchor 


Floating Anchor 


Self-Anchoring 


Thin Hex 


Standard Hex 











Top Spanner 





LOCK NUTS MADE IN U.S.A. AND CANADA 
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AEROTIGHT | 


Threads of two sections are normally out of AN-COR-LOX 


Phase. Tightening sets up compressive force 
to perigee holding.._ . 
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Fiber collar grips bolt 
threads. Also availab/e 
with metallic collar in 
place of fiber for high- 
temperature applications 





Top portion exerts Conventional nut 

spring pressure pressed into light 

for added grip. No metal shell wit 

other nutis used ‘fiber collar, which 
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FIBRE 
PALNUT TYPE 6 NAO 


Segments press against bolt 
threads because inner diameter 
of upper partis slightly less : 

A Asi : /#. Upper part of conventional nut 
en ee OF } is deformed to elliptical shape 
that provides spring grip against 
bolt threads ea 





Single -thread 
lock nut applied 
and tightened 
after regular 
nut is in place 

















bor two separate mating parts Metal diaphragm provides spring locking action, 
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CasTELLATED Nut AND CoTTER 
Pin. 


Cooxe-Micro Stottreo Nut. 
This is a special design of 
castellated nut, the slots being 
arranged so that there are 14 
to 22 locking positions. 















/ 

/ 
Wire through bolts 
keeps nuts on 






Automatic Screw Machine Products Co. 





Wirep-Lock —The bolts are drilled, the same 
as when castellated nuts are used, to permit a 








KANTLINK—A non-entangling 
spring lock washer used on all 
types of machinery and suitable 
for applications similar to Kno- 
link type. Its angle-cut ends tend 
to embed more deeply and en- 
gage the nut face and bolted 
surface. 


Wine Bearinc—For use in place 
of flat washers but with the 
added feature of automatic com- 
pensation for wear or developed 
looseness in the assembly. Par- 
- ticularly suitable for use on wood 
or materials subject to shrink- 
age, also for wide clearance 
holes. Its tempered surface acts 
as a thrust bearing. 














KNoOLINK—A non-entangling 
spring lock washer suitable for 
general use and application on 
all types of automotive, farm 
implement, electrical, stove or 
industrial equipment, made in 
sizes to S.A.E. and Government 
AN-935 specifications similar to 
Kantlink type. 


Woop Sprinc—Made in wide, 
thin surface sections. For use 
with nut, screw or bolt on soft 
surface material such as wood, 
rubber, plastics, fiber composi- 
tions or soft thin sheet metal. 
The anchor end embeds in the 
surface and turned-up end en- 
gages the nut, screw or bolt face. 







Positive Type “D’—The barbs 
on the ends of this spring lock 
washer, under compression, em- 
bed themselves in the face of 
the nut, screw or bolt, and bolted 
surface, providing resistance to 
back turning. 


NONLINK Positive—A non-en- 
tangling spring lock washer 
combining the features of Kant- 
link and Positive types for use 
when these special features are 
needed. 


wire to be run through them. 







Risseo Type “C”—The mb 
the inner periphery undet 
pression wedges itself inte 
bolt thread and nut cha 
while introducing reactive) 
sure and tension in its assell 


















SprincLox— Permits the us 
thinner more resilient steel 
tions, while providing #0" : 
reactive tension than ava 
from identical size steel seciamyy 
in the helical spring washer 
sign. Also, does not dig 
serrate bolted surface; 
larly suitable for aero! 
applications. 





















Reliance Spring ™ 














Saank-Locxine Screws have a slot cut in 
the lower part of the threaded section and 
spread apart so that there is a “bulge” which 
acts as a spring to produce a friction con- 
tact against the threads of the tapped hole. 

Shakeproof, Inc. 


PREASSEMBLED threaded fas- 
teners and washers with both 
internal and external teeth are 
available to speed production. 

Shakeproof, Inc. 


““s--Locking flange is 
integral part of head 


LOCKING FLANGE in Holtite fas- 
teners is integral part of head. 
Various head types and fas- 
tener sizes are available. 
Continental Screw Co. 


INTERNAL AND EXTERNAL TEETH—Teeth embed in face of work and bolt. External- 
tooth type is more generally used; internal-tooth type is used where smooth 
outer edge is desired and for other specific applications. 





ound Epce Hy-Crome— Spe- 
[processed high-quality al- 
#eel spring washer made to 
ation requirements for 

it size. Rounded edges 

leat cracks. Particularly 
mullable for use on high-quality 
product and for heavy-duty ap- 


DOME INTERNAL 


— 


nits the use 

lient steel 
viding & 
than aval 

' Hy-Crome — Pos- 

superior strength and pro- 

ree pressures consid- 

Sm) «6 6excess of A.R.E.A. 

“4. ttons, has superior re- 


Values for each bolt size. EXTERNAL 


INTERNAL 


EXTERNAL-INTERNAL 


Shakeproof, Inc. 





TINNERMAN SPEED NUTS 
A versatile type of fastener obtainable in an almog 


unlimited variety of special designs, in addition to the 





standard type, for particular applications. Technically, 

it can be described as a nut made of spring-steel strip 

and having only one turn of thread. For high loads 

these fasteners can be obtained with multiple threads, 

They are self-locking and one of their principal fea. 

tures is the speed with which they can be applied, 
INWARD THREAD LOCK Under some conditions they can be applied by merely 
pressing them on the stud or screw threads or on a 
notched stud. 
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ARCHED SPRING LOCK 
STARTING DOUBLE-LOCKED 


POSITION POSITION 
STANDARD Fiat-TyPpE SpeeD Nut— When tight- | 
ened the prongs press against the stud and the 
strip acts as an arched spring lock. } 
oe \ 








H1-Stress Speep Nut—Acts as a constant-torque 
fastener. Threaded prongs hold stud or bolt by 


ant : . Cace-Type Speep Nut—Legs of cage are com- 
friction and arched spring action. 


pressed for insertion in clearance hole. Presently 
used for front-mounting of aircraft instruments. 


Ease of application of standard-type Speed 
Nuts is shown in this illustration. 
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Speep Nut Latcu—Modification 
of standard Speed Nut for use on 
doors or covers. Can also be 
used with textile materials. 























scREWS FOR UNTAPPED HOLES 
Imost Several types of screws are available for use in holes 


to the 


TYPES OF SELF-TAPPING AND DRIVE SCREWS 
hat are not tapped. Typical of these are— 














cally, Self-Tapping Screws. SEIETAPPING SCREWS 
strip Drive Screws. 
loads ; : 
ail Self-tapping screws are used for fastening sheet 
s, : 1 
lf metal, castings, plastics, plywood and similar ma- 
€a- . . 
plied rials. They have specially designed threads for dif- 
ia ' ferent applications and are available in all standard 
e 
‘ head forms including Phillips recessed head. 
on a . . ‘ d hol th For fastening all For plastics. 
Drive screws are driven into untappe oles wl types and thicknesses Nose double elet metals and plastics. 
ahammer. They are used for the same general field of metal Note multiple slots 


of applications as self-tapping screws. 


SPECIAL TYPES OF SCREWS 





Shakeproof 








For plastics. For metals. 
Has coarse lead Forms, rather than 
cuts, threads 





Parker-Kalon Corp. 






Sevr-Prercinc Screw —For attaching wood panels 
to light structural parts without having to drill 
lead holes. Screw is hammered through wood and 
into metal, then turned down with screw driver. 
























For sheet metal up to 18 gage, plywood, 
asbestos and composition materials. 
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itt 





Blake & Johnson Wh A << eEéE V ZL 
For sheet metal up to 6 gage, non-ferrous ESS ——~ ASS 

Twin-THREAD SckEw — Has two parallel threads castings, plastics, plywood, asbestos and 

that start at opposite sides of cylindrical-contour composition materials. 

shank and terminate i. a single point. It is used 

for wood and plastic assemblies. 


Lida 
SSSA SS 





For heavy-gage sheet metal, castings, struc- 
tural steel, plastics and plywood. 


DRIVE SCREWS 





For heavy-gage sheet metal, 
castings, forgings, struc- 
tural steel, plastics and ply- 
woods. 















Wilson Mfg. Corp. 












A — 
For fastening such ma- SSSSSSMSSSSSS 


~ Dovsze- THREAD ScrEw—Two threads of different terials as fabric, fiber, For fastening 
Pitch pull layers of material together by an amount leather and cardboard to sheet metal 
equal to the difference of the pitches. For use in light-gage sheet metal. to wood 


wood. Head can be broken off after screw is driven. 
Parker-Kalon Corp. 
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RECESSED-HEAD SCREWS AND BOLTS 


Various types of recessed heads can be provided in 


screws and bolts. Some of the outstanding examples HExacon-Suarep Recesses are also widely used in 
space-saving applications, for example, where bolts 

are shown here. or studs must be as close 
as possible to walls of 
structures. Special wrench 
is necessary. 





Holo-Krome Screw Corp, 








CiutcH-HEap Screws AND Botts 

SS have a_ special-shaped recess 

American Screw Co. that takes either a special or an 

ordinary driver. Slight back- 

ward twist causes screw or bolt 

to lock on special driver. 

United Screw & Bolt Corp. 
Puitiurs Heaps are avail- 
able with flat planes at the 
corners or with rounded cor- 
ners. Special drivers are rec- 
ommended for application, 


although an ordinary screw | 
driver can be used. 


conditio 


CLINCH NUTS 


Several types of nuts that are held in place by insert. 
ing in holes in sheet metal are available. The sheet 
keeps them from turning during assembly. 


Continental Screw Co. 


Thorrez & Maes Mfg. Co. 


Corners of nut are 
4 clinched with swag- 
nail ‘Hl ing tool after nut 

. Z ; is in place 
metal---> = 











Cupped face is clinched 
over sheet meta/ 


Mu ttipie-Spuine Heaps have greater torque resist- 
ance during installation and greater service strength. 
A special wrench is needed ‘or installation. 
. \ \ 
artshel Ee Two flat sides Single flat side 


FabriStee! Products, Ine. 
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Sandard rivets can be obtained in a wide variety 





of materials, sizes and head shapes. Dimensions of 
these rivets and the materials from which they are 
nanufactured are covered in the following standards 
recognized by American industry — 


American Standards Association 
B18a-1927 — Small Rivets, with Addendum B18al- 
1942. 
B18g-1929—Tinners’, Coopers’ and Belt Rivets, 
with Addendum B18g1-1942. 
B18.4-1937—Large Rivets. 


American Society for Testing Materials 
A 31-40—Specifications for Boiler Rivet Steel and 


Gun head 


/ 
/ 

















Rivets. 
A 141-39—Specifications for Structural Rivet "4 
Steel. wl 
A 152-39—Specifications for Wrought Iron Rivets pe: 
and Rivet Rounds. CHERRY Rivers — Originally de- 
A 195-41 —Specifications for High-Strength Struc- J ca by advo a oe 
tural Rivet Steel. pe e2 - and pulling stem with special tool 


: 2 of , . ia to form tulip head on blind side. 
Various special rivets are available to meet specific rive Aielabhe ta vlidbiniion iil e- 


bular types. Cherry Rivet Co. 




















nditions. Among these are the following — 
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; UNEXP, 
qi a= din eaten EXPANDED EXPANDED 


Expiosive Rivets — Explosive in shank cavity is 
Hi-SHear Rivets — Aluminum-al- detonated with electric gun, expanding charged 
BEFORE RIVETING loy collar is placed over alloy- end of shank and forming a blind head. 
steel pin and squeezed on and 
trimmed with special tool. 
Pheoll Mfg. Co. 





il 


E. 1. duPont deNemours & Co. 


Preco Rivet — Consists of 
steel screw inserted in hol- 
low stem of high-strength 
aluminum-alloy rivet and a 
dural nut threaded on the 
end of the screw. Rivet is 
expanded with screw-driving 
tool. Preco, Inc. 


Rivnuts—Provided with a thread- 
ed core, Rivnuts are first screwed 
on pull-up stud of special head- 
ing tool, pushed into hole and up- 
set by retracting with tool, then 
pull-up stud is unscrewed leaving 
core of Rivnut available for use 
as a nut plate. __B. F. Goodrich Co. 
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Douglas Aircraft Co. 


Pusic River — Made of various 
lastic materials, plastic riv- 
a can be used for non-stress ap- 
ms such as fastening fabric 
© metal, wood or plastic sheets. 
They are essentially blind rivets. 





QUICK-DETACHABLE FASTENERS 
Spring-lock fasteners that depend on the tension of 

a slotted stud and a-spring for their holding ability are 

widely used for doors and covers which must be quickly 





and easily opened when the necessity arises. Different 
sizes are obtainable. Some of the types of spring-lock 


fasteners available are shown in the sketches below. 
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SELF-LOCKING BOLT 











Place Cap Screw & Bolt Co. 


Diaphragm-head design adds to elasticity of bolt. 
Can be used for applications similar to those of con- 
ventional bolts and cap screws. Locking is provided by 
spring action resulting from recesses in top face and 
adjacent to shank in under face of head. 


PLASTIC BOLTS 


North American Aviation, Inc. 


Because of their light weight, plastic bolts are used 
as tie-down and mooring fittings in aircraft. They are 
molded from cord-filled phenolic material. 


SELF-LOCKING SCREW THREAD 


Gy 


UNLOCKED LOCKED 
Dardelet Threadlock Corp. 


Slope on the root of the bolt thread tapered 6 deg. 
with the axis of the screw thread opposes a like slope 
on the ridge of the nut thread. When unlocked the nut 
turns freely, but when the nut meets the work the ridge 
of the nut thread is forced upward until the two slopes 
wedge. 


SPRING FASTENER 


Stamped out of SAE 1075 steel and 

LP then austempered this type of spring 
fastener is designed to assure almost 360 

deg. engagement. Wide bearing area 

<> makes it particularly useful for assembly 


of plastic parts. 
Adel Precision Products Corp. 
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ASSOCIATIONS THAT CAN FURNISH USEFUL INFORMATION 
ON FASTENINGS F popu 


erty 
AMERICAN INSTITUTE of BoLt, Nut & RIvET eke 
DEAMIVACTUREMS . . 5... oc ee cn ce od 1550 Hanna Building, Cleveland 15, Ohio. whet! 


MACHINE Screw Nut BuREAU.................. 53 Park Place, New York, N. Y. mally 


NATIONAL ScREW MACHINE PRopUCcTS # 
I ie os enc cae eee a ds 13210 Shaker Square, Cleveland, Qhio. world 


Pian WASHER MANUFACTURERS ASSOCIATION. . . .2100 S. Bay St., Milwaukee, Wis. eo 
SHEET METAL SCREW STATISTICAL SERVICE....... 53 Park Place, New York, N. Y. : he 
Socket ScrREW Propucts BuREAU..............53 Park Place, New York, N.Y. _ Mop 
SPRING WASHER INSTITUTE.................4. 74 Trinity Place, New York, N.Y. 
TuBULAR & SpuLit Rivet COUNCIL.............. 53 Park Place, New York, N. Y. 
U.S. Cap Screw Service BUREAU............... 53 Park Place, New York, N. Y. 
U.S. MacHINE ScREW SERVICE BUREAU.......... 53 Park Place, New York, N. Y. 
U.S. Woop SCREW SERVICE BUREAU............ 53 Park Place, New York, N. Y. 
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Reprints of this section are available at 10 cents 


each, special price for quantities. Address pub- 
lisher, PRODUCT ENGINEERING, 330 West 42nd 
Street, New York 18, New York 
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THE FAR EAST 


Frontier for American Enterprise 


THE great tradition of America, 


4 [= frontier lies to the West. But for 


a United States that stretches from 


| the Atlantic to the Pacific, to Go West 


' is to arrive in the Far East. The feet of 


z y literally millions of our young men are 


# 5 
i % 


" now set upon that route. 
Accomplishment of their objective— 
| the defeat of Japan—will not end our 
” responsibilities to the Orient any more 
than the defeat of Germany will end 
» our responsibilities to Europe. This time 


§ we mean to see the venture through. 


ed 


good will to enforce the peace was 


_ The first sketch of a political program 


for enlisting the strength of nations of 


"drawn at Dumbarton Oaks. That is a 
) good start. But those who participated 


" know how much work remains before 


- the blueprint becomes a fully matured 
plan, the plan becomes a structure, and 


’ the structure takes life and effective be- 


‘ing in the living imagination and will 
 @ the peoples of the world. 

No political accord, however high its 
| purpose, can endure for long if it de- 
pends upon the loyalty and support of 
‘Populations embittered by hopeless pov- 


‘erty that is offered no promise of relief. 


poisonous dust of mass despair 


“makes inevitable an ultimate explosion, 


| whether it be sparked by a torch sup- 


| plied from without or by its own inter- 
' tally generated heat. Much of the Far 
st j is sufficiently close to that position 
f pose a grave problem to the Western 
rid. It is of particular importance 
tt American business men and work- 


Pe 
2 


9@s alike recognize the nature of their 
| fesponsibility in the matter, for to them 


)ihe great area of the East presents also 
‘@ opportunity and a challenge. 


xen 


The Orient—stretching in a vast semi- 

= from Manghuria and Japan to 

la and Ceylon—is the home of more 

Man a billion people, the world’s great- 

™& potential market. In its mountains 

Me the earth’s richest stores of tin and 

fa; its deposits of iron ore, coal, and 

Manganese rival those of France, Rus- 

(§4, and the United States. Its rice pad- 

are the most productive in the 

d, its coconut and rubber planta- 

the largest, and its cotton pro- 
ittion is of major volume. 

)And yet, this fabulous region—with 
Tiches of manpower and raw mate- 
&suffers from living standards at 
Plowest rung of the world scale. With 
M@Much as 85 per cent of the popula- 
MS of this great area devoted to the 

of farm products, starvation 

fn an endemic plague to count- 


uctio 





less millions of its inhabitants, and will 
remain so until they graduate from the 
crudely primitive methods of the crook- 
ed stick and the bamboo plow to the use 
of the implements of a modern world 
in both agriculture and industry. 

The improvement of agricultural meth=- 
ods and the burgeoning of industrial 
development depends upon tools—a pre- 
ponderance of simple tools, no doubt, 
at the beginning, for modernization of 
economic processes is a development 
that cannot be forced at a rate faster 
than the ideas upon which they depend 
can be developed. If we, in the United 
States, are to hope to supply a major 
portion of the implements upon which 
the salvation of the East depends, we 
must be prepared to export also the 
skills and technologies which will make 
their effective use possible. 

The possibility of a world market for 
machinery and manufactured products 
is a challenge that American industry 
cannot afford to ignore. The United 
States will emerge from the war with 
almost half of the world’s industrial 
capacity within its borders, with much 
more than half of the heavy industries. 
Drastic and painful readjustments are 
inevitable; but they can be mitigated to 
the extent that we can find outside mar- 
kets for the products for which we have 
excess capacity. 

We shall find ourselves, at war’s end, 
in a singularly favored position to com- 
pete in any equipment markets which 
are open. It is not merely that we shall 
have the productive capacities crying 
for outlets. Aside from Germany and 
Japan, which for some time will not be 
in a position to compete, our two major 
industrial Allies, Great Britain and 
Russia, will face enormous tasks in 
providing for their own rehabilitation. 
Neither of them is likely to be in a 
position to export more capital than 
they absorb; and although Canada, 
Sweden, and Switzerland will be, the 
United States will stand alone as the 
one major creditor nation in the world. 
If the potential advantages of this posi- 
tion are managed with wisdom and 
imagination, they will enormously en- 
hance our opportunities for supplying 
a great share of the capital goods de- 
mand of undeveloped areas, 
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What is the dimension of the Far 
East’s potential demand? What are 
some of the difficulties standing in the 
way of its being realized? 

If needs were the only measuring 
stick, the Far Eastern market would 


provide a bottomless pit into which even 
the great stores of our exportable ca- 
pacity could be poured with room 
to spare. 

China, alone, with its teeming popu- 
lation of 450 millions, has spelled out 
needs in dimensions large enough to 
stir the imaginations of the equipment 
producers of the world. 

Business Week (February 5, 1944) 
supplements Dr. Sun Yat-Sen’s spa- 
cious first estimates of the require- 
ments for a thorough-going industriali- 
zation program with figures provided by 
current Chinese planners—25,000 loco- 
motives; 300,000 freight cars; 20,000 
passenger coaches; 20,000,000 tons of 
steel; and 90,000 power driven machine 
tools for the first five years of recon- 
struction. An American manufacturer 
of farm equipment, who recently sur- 
veyed the agricultural requirements of 
China, estimates an ultimate Chinese 
market for 20,000,000 tractors. 

India’s drawing-board’ plans are 
equally expansive. According to the 
bold pattern drawn up by a group of 
Bombay industrialists—-some of whom 
are due to visit the United States early 
in 1945—India, after the war, will re- 
quire a capital investment of $2,000,000,- 
000 a year over the next 15 years, of 
which $250,000,000 per year for the first 
seven years will be in the form of im- 
ported capital goods. 

Included on the huge import order 
list of the Bombay executives are min- 
ing, roadbuilding and power station 
equipment, heavy locomotives, metal- 
lurgical plants, agricultural machinery, 
and a long list of machine tools. 

There can be no question of the need 
of these countries for the industrial 
equipment—and for many items of man- 
ufactured goods—which we are so emi- 
nently in a position to supply. But 
realism requires that we measure this 
demand against the Far East’s probable 
capacity in the relatively near future 
to absorb industrial goods. 

A Chinese economist has estimated 
that China, in 1937, had a total ine 
dustrial capital investment of about 
$1,000,000,000 in American values, or 
something like $2.50 per capita of popu- 
lation. In contrast, the American invest- 
ment, in manufacturing facilities alone, 
is now more than $600 per capita. 

What it could mean in terms of 
capital goods requirements if China 
alone carries out this dream of mod- 
ernizing, not to the. utopian level of 
the United States but to the present 
modest level of the less developed 
Soviet Union, is typified by measuring 
just three lines: 500,000 tons of steel a 







































year, for five years, to add 12,500 miles 
to the railroad system; 2,187,500 motor 
vehicles; 3,300,000 telephones. 

But it is one thing to cite mountainous 
figures demonstrating needs. It is an- 
other, and far less optimistic exercise, 
to find assurance that practical oppor- 
tunities for satisfying such needs can 
be made to materialize. Let us face 
some of the major difficulties and see 
- if they are insurmountable. 
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The first hurdle to be cleared is the 
question of whether or not we want to 
promote the industrialization of the 
Far East. The wisdom of doing so has 
been vigorously challenged. The nega- 
tive argument, on the economic side, 
generally runs thus: If we provide 
industrial equipment to backward eco- 
nomic areas, we deprive ourselves of 
the greater long-run opportunity of 
selling them manufactured articles 
which our aid has enabled them to 
produce for themselves. 

It is only fair to say that such a 
thing might happen—that it has hap- 
pened in isolated instances in the past. 
But the overwhelming weight of eco- 
nomic history demonstrates that the 
broader attitude is also the profitable 
one. 

The United States itself is the living 
refutation of the fear which now cramps 
the outlook of many of its own citizens. 

From 1790 until 1850 the foreign 
trade of our new fledged Nation had 
many of the characteristics which per- 
tain to the trades of China and India 
today. We imported manufactures and 
we exported raw materials, agricul- 
tural products, and newly mined gold. 
Our imports exceeded exports, the dif- 
ference being made up partly by pay- 
ments to us for shipping services and 
partly by industrial development loans. 
It is relevant to inquire how the trade 
of the lenders was affected by this 
policy of supplying us with industrial 
capital and machinery. 

From 1850 through 1939 the pattern 
of America’s foreign trade changed. 
Slowly at first, and then at accelerated 
pace, our import ledger showed a per- 
centage decline in manufactured goods 
and a percentage rise in raw materials 
to feed our expanding industrial facili- 
ties. But while finished manufactures 
declined percentagewise in our import 
budget, so great was the increase in 
our total foreign trade operations in 
the century from 1830 to 1930 that 
our imports of manufactured goods 
increased more than twentyfold, and 
they more than doubled between 1900 
and 1939. 

Clearly industrial Europe gained rath- 
er than suffered from the industrializa- 
tion of the United States, and it is 
equally clear that we, in turn, shall 
benefit from the industrialization of 
the world’s undeveloped territories. Fur- 
ther evidence is provided by Canada 
which, with its high industrial devel- 
opment but only 12 million people, buys 





from us each year almost as much as 
the relatively unindustrialized 130 mil- 
lion people south of the Rio Grande. 

If it be granted, as I believe it must, 
that the development of Far Eastern 
countries will be to our advantage as 
well as theirs, the second question that 
we should face is the speed with which 
it can be accomplished. Is there genu- 
ine promise in the proximate future of 
opportunities for American enterprise 
of the magnitude set forth in the esti- 
mates quoted above? 

In all fairness, I am forced to state 
my conviction that the road is longer 
than is indicated by Chinese and Indian 
leaders. It is natural, and far from 
censurable, that their eyes should be 
focussed upon the urgency of national 
needs, rather than upon obstacles in 
the way of their fulfillment. 

On the other hand, it is possible that 
our own long process of industrializa- 
tion may lead us to conclusions of un- 
due conservatism. Ideas, once they 
break the crust of resistance are the 
most contagious of bacteria, and the 
tempo of their infiltration seems to 
increase by geometrical progression in 
a world of swift communication. 
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In an interesting recent study of The 
International Labor Office, it is suggest- 
ed that the general economic level of 
the rest of Asia outside Japan in the 
late 1930’s was not dissimilar to that of 
Japan in 1900. Between 1900 and 1936, 
Japan increased its total capital invest- 
ment more than threefold devoting 
between 10 and 17 per cent of its an- 
nual income to capital outlays. A com- 
parable tempo of development for 
China, India, and other Asiatic areas 
would result in a capital expansion 
that would dwarf to insignificance the 
most optimistic blueprints that have 
been put forth to date. I am not sug- 
gesting this as a likely possibility, but 
rather as a caution lest we, in the 
name of hard-headed realism, under- 
estimate Asiatic potentials as much as 
their own nationals exaggerate them. 

Finally, in appraising the outlook for 
American enterprise in Far Eastern 
markets, we collide, head-on, with the 
problem of how we are to be paid. 
Here, hard-headedness can be only a 
virtue, for the lack of it will breed in- 
evitable disaster for the Asiatics as 
well as for us. 

In the last analysis, the dimension of 
the American market in the Far Eastern 
countries will be determined by the 
dollar exchange at their command, ob- 
tained through the products, goods, and 
services which they are able to provide 
to us, with due allowance for multi- 
lateral trade arrangements. It is true 
that the balance temporarily can be 
distorted through the extension of de- 
velopmental loans. There is little ques- 
tion but that such loans will be in 
order after the war, and if they are 
wisely made, for productive projects 
that eventually will increase the ex- 
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porting capacities of the countries to 
which they are extended, they can be 
thoroughly justified. But the best loans 
provide only a temporary expedient. In 
the long run, the balance of current 
payments must be restored with suffi- 
cient margin to provide interest pay- 
ments and finally amortization of prin- 
cipal. 
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How, then, are we to attack the 
problem of increasing our imports from 
the Orient? 

In 1937, the total exports of the Far 
East amounted to something over $5,- 
000,000,000—a little less than $1,500,000,- 
000 in foodstuffs, a little more than 
$2,500,000,000 in raw and partly manu- 
factured materials, and better than 
$1,000,000,000 of manufactured articles. 
Of this total, the United States pur- 
chased only about 20 per cent—approx- 
imately 10 per cent each of the food- 
stuffs and manufactures, and 30 per 
cent of the materials. 

Despite changes in our technologies 
which will probably reduce our future 
takings of such important items as 
rubber and silk, the achievement of a 
high level of economic activity in this 
country after the war will provide a 
basis for increasing our Eastern im- 
ports, but only if it is an accepted part 
of our national policy to do so. 

This means an alert and aggressive 
exploration of two-way trade possibili- 
ties on the part of both American busi- 
ness and our governmental agencies. It 
cannot be done by either alone. 

The war has dislocated many of the 
trade patterns that prevailed in the 
past. The East is hungry for the type 
of products which we, uniquely, are 
situated to supply, but it will make its 
bargains with those who will not only 
fill its needs but will also provide out- 
lets for its produce. Even the prewar 
magnitude of the exports from this 
area provides ample margin for the 
most meticulous and imaginative shop- 
ping of Eastern markets with the aim 
of increasing the modest share of our 
prewar purchases. And a _ farsighted 
program of development loans can 
greatly increase the capacity of these 
countries to produce what we want. 

In general, we can trust American 
enterprise to explore rigorously all 
likely export opportunities. But the 
equally vigorous investigation of im- 
port possibilities will require a break 
from past traditions on the part of 
American business and American gov- 
ernment. 

Both East and West must learn to 
think in new patterns for the success- 
ful opening of a new frontier. 
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HE progress in aircraft electrical 
equipment can be described in 
three words—appendage, con- 
venience, necessity. Yesterday the elec- 
trical system was an appendage, not 

icularly useful and certainly one 
mn which the airplane did not depend. 
Today it is a convenience. Tomorrow 
it will be a necessity. 

Fortunately the electrical industry 
has kept. pace with the needs of air- 
craft designers. Electrical and mechan- 
ical engineers have created seeming 
mimcles of design in answer to new 
problems as they arose. With each prob- 
lem, the aeronautical engineer included 
requirements covering weight, space, 
reliability and operating conditions. 

Answering the needs of these require- 
ments was far more difficult than solv- 
ing problems dealing with mechanisms. 
All of these requirements have not been 
properly appreciated in the past. So 
far'as the electrical engineer is con- 
cemed, this is particularly true with 
reference to reliability and operating 
conditions, 

Requirements for minimum weight 
ad space are emphasized when some 
wellknown facts are reiterated. In a 
transport airplane a pound saved is 
worth its weight in gold. Air express 
charges from coast to coast are approxi- 
mately $1.00 per Ib., an airplane can 
make 20 such trips per month and the 
life of the airplane certainly exceeds 
five years, therefore, a wasted pound is 
theoretically worth $1,200. 

As the size of an airplane increases. 
the weight of fuel to be carried for a 
given trip becomes a larger portion of 
the total weight. To support an extra 
pound of equipment, and the extra fuel 
0 carry it, an additional one-half pound 
® structure is required. In long range 
alreraft the wasted pound can cost as 
much as two and one-half pounds. 

Space, like weight, must be held to a 
mmimum. The size of the fuselage is 
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Electrical Equipment Developments 
As Influenced by Aircraft Design 


LT. COL. T. B. HOLLIDAY 





Progress in aircraft electrical equipment which has resulted from requirements of weight, 





determined, by the things that go into 
it. The aeronautical engineer holds the 
fuselage cross-sectional area to a mini- 
mum because that governs the power 
which must be used to drag the fuse- 
lage through the air. If more power is 
needed, more fuel must be carried and 
the weight of the airplane goes up. If 
more space is needed, more structure is 
needed and the weight goes up. Weight 
and space are like Siamese twins. If 
the engineer makes a concession to one. 
he must do likewise for the other. 
Maximum reliability and minimum 
weight are probably at opposite poles 
in the field of design. To obtain either 
the designer must sacrifice the other. 
This is probably the only concession 
that the areonautical engineer will make 
to the equipment engineer, because 
more and better service is given to an 
airplane than to any other means of 
transportation. An airplane is kept in 
the air as much as possible. Between 
flights it is inspected. At regular inter- 
vals of 25, 50, 100 or 500 hr. it receives 
varying degrees of inspection and main- 
tenance so that equipment can be op- 
erated much closer to its design life 
than is possible in other services. 
Even with this compromise it is diffi- 
cult to define an adequate degree of 
reliability. The designer should assume 
that electrical equipment will receive no 
attention for 1,000 hr. He should also 
aim for a total life of at least 5,000 hr., 
meaning that minor replacements and 
renovating maintenance can be made at 
four or five intervals of 1.000 hr. each. 
As a concession to weight this is a 
minimum, more is desirable. But it 
must be remembered that during a 
thousand hours of flying the airplane 
operator expects utter reliability. 
Operating conditions, the fourth re- 
quirement, is emphasized by the air- 
plane’s ability to do much in little time. 
Engineers must design aircraft equip- 
ment for operation at any time, at any 
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space, reliability and operating conditions. Recent developments in the design and per- 
formance of airborne engine generator units, ground power units, batteries and control 
accessories are summarized. Trends are projected which promise further improvement. 


part of the world, including all allti- 
tudes from sea level to the highest at- 
tainable. Operating conditions can be 
broken into eight parts so far as the 
electrical engineer is concerned. 

1. Altitude. To keep ahead of the 
progress in aviation the engineer should 
strive for a working altitude of 50,000 
ft. Air density at this height is about 
one-fifth that at sea level. Also, the 
atmosphere is dry, and the ionizing 
potential is much less than moisture- 
laden air at sea level. Proper cooling, 
adequate insulation and arc-less commu- 
tation are difficult to achieve. 

2. High Temperature. To insure 
proper operation in any climate, elec- 
trical devices must be designed to 
operate at 165 deg. F. This represents 
an atmospheric temperature of approxi- 
mately 130 deg. F. and a 35 deg. F. tem- 
perature rise when the airplane is 
parked in the sun. 


3. Low Temperature. Temperature 
on the ground will seldom be lower than 
—65 deg. F. At high altitudes over 
the tropics it may be as cold as 
—100 deg. F. In one flight, the highest 
and the lowest temperatures can be 
encountered. In flight there is no oppor- 
tunity to change lubricant or make other 
adjustments for temperature. 


4. Vibration. In any airplane, every 
device will be operated at its critical 
frequency at some time. The range of 
frequencies is large because of many 
contributing factors such as power im- 
pulses of the engines, air pressure 
fluctuations as the propeller blades pass 
the wing and fuselage, and the resonant 
vibration of portions of the aircraft 
structure. To be safe the designer 
should test his product at all frequen- 
cies from 10 to 50 cycles per sec. and 
at amplitudes that will result in ac- 
celerations of at least 10 gravity. 


5. Sand and Dust. Everyone knows 
that there is sand in Africa, but few 
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know that there is a hard ferrous sand 
in the Aleutians. Fine sand can be 
encountered at 20,000 ft. over Africa 
and dust has too often been found at 
10,000 ft. over Kansas. Wherever 
found, sand and dust are implacable 
enemies of electrical apparatus, they 
cause friction and wear in pivots and 
moving surfaces, hold relay contacts 
apart, make meters inaccurate, and 
shorten the life of equipment. 


6. Humidity. In tropical climates 
the relative humidity stays near satura- 
tion at all times. Untreated fabrics 
will rot in a few days. Some types of 
insulation will fall off wiring. Fungi of 
various types grow in -all possible 
places; in one instance fungus growth 
interfered with the operation of a small 
switch that was thought to be totally 
inclosed. One type of fungus will etch 
glass. Under high humidity, unpro- 
tected wiring in the smaller sizes will 
corrode and cause an open circuit. To 
be sure that his design is correct the 
engineer should expose his product to 
at least 30 days of high humidity at 
approximately 95 deg. F. and in the 
presence of as many types of fungi as 
can be found. 


7. Salt. Salt laden moisture will 
corrode and short-circuit practically any 
piece of electrical apparatus in a short 
time. The favorite victims of this 
operating condition are two unlike ma- 
terials that are in close contact. This 
is a hardship to the engineer who is 
working on aviation equipment because 
the two light metals, aluminum and 
Magnesium, are very susceptible to 
corrosion, and the most popular con- 
ductor, copper, is at the other end of 
the potential scale, so that it is diffi- 
cult to use these materials in close 
proximity. 

8. Radio Noise. Electrical devices 
must be designed to interfere as little 







admission of forced air. 


842 


(B) Carbon pile voltage regulator. 


as possible with the reception of com- 
plicated and sensitive radio instruments 
that are installed in aircraft. 

The source of electrical power in an 
airplane during flight is the engine 
driven generator. For years this gen- 
erator Hfas been confined to a space 
64% in. in diameter by about 14 in. 
in length. The operating speed has 
been 2,500 to 5,000 r.p.m., but efforts 
have recently been made to’ lower the 
minimum speed to 2,000 r.p.m. Engine 
designers have been asked to alter new 
designs to permit a generator operat- 
ing speed of 4,000 to 10,000 revolu- 
tions per minute. 

Prior to 1940 the operating voltage 
of the generator was 15 volts. Since 
then it has been 30 volts. For many 
years the generator has been rated in 
terms of amperes. Efforts to make suc- 
cessive ratings double that of the next 
smaller have resulted in ratings which 
have proceeded from 25, through 50 and 
100 to 200. Now 400 is being studied. 


All increases in rating had 4 be 
achieved without increase in the di. 
mensions allowed. 

This progress is shown by the CUryes 
of Fig. 1. In the last five years 4, 
normal output of generators has 
increased in a ratio of 16 to ] Without 
an increase in space. 

The specific weight in lb. per ky 
has been lowered from more than 4) 
to four. While the cost of materials and 
labor has increased because of wartin, 
demands, the cost per kw. has dropped 
from a depression low of $50 to $y 
The cost per lb. has risen from $15) 
to approximately $5.00. This is reaggp, 
able since the average cost of an ai 
plane is about $5.00 per Ib. Military gip. 
craft often exceed this cost because ¢j 
the emphasis on performance. 

A typical generator, a voltage egy 
lator and a reverse current relay switch 
are shown in Fig. 2. The duct at th 
commutator end of the generator, Fig 
2(A), for admission of forced air, em. 
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Fig. 1—Progress in 


increasing 


the output of generators. 


Curves show how specific weight in lb. per kw. has been lowered. 


Fig. 2—(A) Six kilowatt aircraft engine driven generator. The duct at the commutator end of the generator is for 
(C) Reverse current relay for aircraft generaldr. 
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Fig. 3 (Left)—Battery of 24 volt, 34 ampere-hour, for aircraft. When the battery is in- 
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clined at an angle of more than 45 deg., cone-shaped lead plugs close the apertures to the 


cells. 


Fig. 4 (Right)—Curves for weight and performance of 12 and 24 volt batteries. 
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Fig. 5—(A) Aircraft auxiliary type C-7 power plant, 30 volts, 70 amp. (B) Aircraft 
auxiliary power plant, 30 volts, 175 amp., with five-minute overload rating of 260 amperes. 


nects with a two-inch duct pointed for- 
ward in the slip-stream. The air is 
exhausted at the mounting flange end. 
The design is based on a differential 
pressure of 6 in. of water across the ends 
of the generator. 

The commutator, probably the most 
critical point in the machine, contributes 
nothing to the output of the generator, 

~ therefore, it is desirable to reduce the 
weight of the commutator to a mini- 
mum. The obvious answer is to in- 
crease brush density; 40 to-60 amp. per 
%. im. are conventional values for 
brush densities, but aircraft genera- 
tors are operated at densities which ex- 
ceed 200 amp. per sq. in. at rated load. 
cooling, brushes can carry 150 
Percent of rating for five minutes. If 
cooling was available, the 

could be doubled. 
voltage regulator deserves a little 
ise for an “assist” in the generator 
Ptogram. One obstacle in the early 
S™erators was the low current rating 
the Tirrill or vibrating contact regu- 
lator. This regulator is widely used in 
automotive practice and is quite satis- 
at currents ofless than 1.5 amp. 


and voltages of less than 20 volts, 
To reduce generator weight the field 
current had to be increased. This put 
more load on magnetic sections and 
permitted a reduction in magnetic and 
copper length. The regulator shown in 
Fig. 2(B) is a carbon pile, it can con- 
trol generators having maximum field 
current requirements of less than 9 
amp. This corresponds to a field wiad- 
ing resistance of approximately three 
ohms. The regulator weighs less than 
three pounds and must dissipate ap- 
proximately 75 watts at the peak point 
which occurs at a field current of about 
four amperes. To accomplish this, the 
radiating surface is finned. 

Aircraft batteries, the reservoirs of 
the electrical system, are of the lead 
acid type. Again life and reliability 
have been sacrificed to obtain minimum 
weight. Even then no startling achieve- 
ments have been made. 

A 24 volt battery is used with a 30 
volt generator, thus the designation 
“24-30 volt system.” 

A typical battery unit is shown in 
Fig. 3. Some departures from indus- 
trial, practice are evident. Since an air- 
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plane can be flown in an inverted posi- 
tion, the cell plugs must prevent the 
leakage of electrolyte in such flight. 
When the battery is inclined at an 
angle of more than 45 deg., cone-shaped 
lead plugs close the apertures to the 
cells. Forced ventilation carries away 
the accumulation of gases in the top 
of the battery and discharges them into 
a sump where a neutralizing powder 
counteracts the acid. 

Weight and performance data of bat- 
teries are given in Fig. 4. These differ 
little from similar data that could have 
been prepared years ago. Despite thin 
plates, shortening of battery life and 
other tricks of the designer’s art, the 
storage of one kwh. of electricity costs 
100 Ib. In gasoline the same amount 
of energy is stored in 44 pound. 

Because the battery is heavy, efforts 
have been made to find a substitute. 
A logical answer is the engine genera- 
tor unit. Much progress has been made 
in this field. It is now possible for one 
man to carry a 15 hp. engine. Two 
popular versions of this power plant are 
shown in Fig. 5. One has a continuous 
rating of 70 amp. and the other of 175 
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Fig. 6—Progress made in the field of engine generator units 
showing relation of engine specific weight to rated power. 


amp. at 30 volts. The latter has a five- 
minute overload rating of 260 amp. 
Each weighs about 120 pounds. 

When compared with batteries the 
generator units weigh less for the same 
energy rating, are not as susceptible 
to cold weather, will function as long 
as they have fuel, require less attention 
at short intervals, and are more suitable 
for use in dispersed revetments far from 
hangars or power. On the debit side, 
they do not have the same peak capacity 
and are more complicated. 

Progress made in the field of engine 
generator units is shown in Fig. 6. 
There is still room for more progress 
as this diagram shows. It is possible 
to build tiny engines for one lb. per 
hp., and it is also possible to build 
large aircraft engines for the same 
specific weight. To achieve this weight 
at intermediate power levels it will prob- 
ably be necessary to use the two-cycle 


Fig. 7—Ground power units. (A) Rated at 30 vo 


principle for internal combustion en- 
gines. The jet principle may also con- 
tribute to the achievement of this goal. 

Wide usage of airborfe engine gen- 
erator units combined with the increase 
of aircraft electrical load to values be- 
yond the capacity of batteries accel- 
erated the development and use of 
ground power units which are portable 
engine generators that can be wheeled 
to an airplane and connected to the 
electrical system with a cable and plug. 
Typical units are shown in Fig. 7. These 
ground power plants differ from the air- 
borne units in that they are heavier 
and more rugged. The use of available 
engines that have been developed for 
other purposes is responsible for some 
of the weight. The ground power units 
are the answer of the military services 
to a problem that caused the develop- 
ment of “battery carts” by the airlines. 
Both serve the same needs and both 


its, 70 amp. 


are tacit recognition of the needless 
weight penalty imposed on th: airplane 
by the use of sufficient batteries to 
care for idle periods on the ground. 

Practically all new developments jy 
aircraft accessories use electrical power 
As a result the connected load has jp. 
creased at an astounding rate during 
recent years. The demand factor for 
the electrical accessory load is aboy 
50 percent in military aircraft. Fig, 3 
shows the trend in connected load jp 
military aircraft for the last 20 years 
the curve has an exponential form. At 
least three variables have contributed 
to the increase: 

1. The number of accessories js jp. 
creasing. 

2. The size of airplanes is increasing. 

3. Utilization of electrical power js 
gaining wider acceptance among ayia. 
tion engineers. 

Starting in 1936 this curve has fo} 
lowed a path which is close to an ey. 
ponential curve of n*. This is interest. 
ing, for in 1936 the first B-17 Flying 
Fortress was being constructed. 
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Fig. 8—Trend in increase of connected 
electrical load in aircraft in 24 years. 


(B) Rated at 30 volts, 200 amperes. 
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_ Chemical Properties of Plastics 
Affect Design of Parts 


W. S. LARSON 


Plastics Department, General Electric Company 


Effect of various reagents on weight, dimensions, appearance and strength 
of principal plastic materials is described in this article to aid in better 


design of plastic parts. Standard and supplementary reagents are listed. 


HOSE properties of plastics con- 

cerned with the ability or the 

inability of a given material to 
enter into a chemical reaction are known 
chemical properties. Thus, they are 
distinguished from the physical prop- 
alies associated with electricity, heat, 
fight and sound. 

From a design standpoint, the “in- 
ability” to enter into a chemical reac- 
tion—the chemical resistance, in other 
yords—of the plastic is of greatest con- 
vem. Study of this property shows that 
there are phenomena involved which are 
mt part of a chemical reaction but 
wlich are so closely associated with 
itthat a distinction is difficult. Typical 
athese are moisture absorption, solvent 
action, aging and weathering, taste and 
oor characteristics and fungi resist- 
ace. Although these characteristics 
may not come under the formal defini- 
tion of chemical properties it is, never- 
theless, the most convenient and the 
most logical place to discuss them. 

From a theoretical standpoint, pure 
water could have the following effects 
on a plastic: 


1. Enter the material by capillary 
action and diffusion in a purely mechan- 
ical manner. 

2. Dissolve or partially dissolve one 
© more constituents of the material by 
slyent action. 

3. Enter into a chemical reaction, 
such as hydrolysis, with the material 
form one or nore new materials. 
These actions may go on singly or 
simultaneously, and the rate at which 
they proceed will be affected by tem- 
perature and pressure. 

Ina similar manner, all of the chemi- 
tal reagents considered here, whether 
pire or in a water solution, will affect 
the plastic material in much the same 
way. Thus, a problem involving chemi- 
tal resistance should be analyzed for 
tach type of effect and for each reagent 
involved. The tendency of a particular 
fagent to shrink or to leach a plastic 
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sample can be offset by the water in 
which the reagent is dissolved. It is 
important to evaluate these test results 
without forming erroneous conclusions. 

From the designer’s viewpoint, the 
most practical measuring sticks of 
chemical resistance are the effects of 
the reagent on weight, dimensions, ap- 
pearance and mechanical strength. More 
specialized applications, such as the 
effect on electrical properties, haze value 
and abrasion resistance, are also fre- 
quently of importance. These must 
mecessarily be tested individually. The 
change in weight is usually irrelevant 
in actual design and service, but this 
increase or decrease is often a good in- 
dication of the over-all effect of the 
reagent. 

The tentative test standard of the 
A.S.T.M. for measuring chemical re- 
sistance involves the immersion of a 
strip of the material 3xlx%% in. or a 
molded disk 2 in. in diameter and 1% 
in. thick in the reagent for 168 hr. at 
25 to 30 deg. C. Thé standard and 
supplementary reagents that have been 
selected are listed in the accompanying 
table. They are representative of many 
of the service applications of plastics 
and are also representative of many 
types of chemicals. 

Although the data determined from 
this test and listed in the table on the 
following page may be consistent and 
accurate in its particular field, the 
A.S.T.M. recognizes the limitations of 
the test and recommends that the results 
be used only for comparison or for the 
selection of likely materials for further 
test. The following conditions are 
typical of those which may radically 
change the chemical resistance of a 
particular material to a reagent: 

1. The reagent may be more active 
in higher or lower concentrations. 

2. The effects may be advanced or 
retarded by changes in temperature or 
pressure or by the effect of a catalyst 
or sunshine. 

3. Reagents which have no apparent 
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effect when tested individually may 
show marked effect when mixed or when 
applied successively. 

4. The immersion time of 168 hr. is 
comparatively short and frequently 
marks only the beginning of an action. 
Special cases and supplementary in- 
formation to that presented in the 
table follow under the headings of the 
more common plastic materials. 


Phenolics 


The chemical resistance of phenolics 
is complicated by the various types of 
fillers which are employed in molded 
and laminated parts. The filler will 
not improve the chemical resistance of 
the resin but rather will detract from 
the resistance of the compound by 
absorbing the reagent or by having poor 
resistance in itself. Thus, fabric-filled 
molded phenolic and laminated phenolic 
will be more susceptible to the action 
of chemical reagents because of ab- 
sorption of the reagent into the fibers 
of the filler. Inorganic fillers with low 
water absorption, such as asbestos, 
therefore, give maximum protection to 
the resin and to the molded part. Those 
phenolic molding compounds which are 
classed as chemical resistant are gener- 
ally filled with either asbestos, graphite 
or mica. These special formulations 
show improvement over the general- 
purpose material evaluated in the table 
to the extent that the most severe re- 
agent, 10 percent sodium hydrexide, 
causes only a 5 percent increase in 
weight, a 5 percent swelling and a 50 
percent drop in strength after six 
months of exposure. Other reagents 
showed little effect other than surface 
attack. 

Most phenolic molding compounds 
are made by a two-stage process employ- 
ing the addition of hexamethylenetra- 
mine, known as hexa, in an intermediary 
step. This agent is responsible for the 
liberation of ammonia in the molded 
phenolic material. Under unfavorable 
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conditions, such as high heat and 
humidity, this ammonia is liberated, 
often with harmful effects in respect to 
odor and corrosion. Typical applica- 
tions in which this trouble has been 
experienced are molded instrument 
cases, refrigerator controls and housings 
for delicate radio apparatus. This 
source of trouble can be eliminated by 
using a phenolic resin made in one 
stage which does not use any hexa. A 
“wet mix” compound is a material of 
this type. Laminating varnishes are 
also one-stage resins and are ammonia 
free. 

Other than this difference in resins, 
phenolic laminated materials respond 
much the same as molded phenolics 
to chemical reagents. Laminating 
resins are slower to polymerize and test 
samples may show an appreciable at- 
tack by solvents such as alcohol and 
acetone. Strong acids and alkalies will 
attack the laminate and destroy its ap- 
pearance and strength. Many corrosive 
and oxidizing reagents will attack the 
surface of the material without seriously 
impairing its mechanical strength. The 
use of sheet material in pumps, bear- 
ings, plating barrels, gaskets, rayon 
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buckets and other parts in contact with 
chemicals has been tried successfully. 
In some instances, applications are 
made when chemical attack is obvious, 
but the useful life of the material is 
better than any other. 


Urea and Melamine 


Ureas are frequently used for clos- 
ures, tableware, soap dispensers, but- 
tons and packaging for cosmetics and 
drugs. As such, it is subject to chemical 
action and particularly to the repeated 
use of soap and water. Properly molded 
urea parts are not affected by immer- 
sion in water and in mild cleaning 
agents, but they will swell and check 
if improperly molded. If continually 
immersed, urea will approach 5 percent 
in water absorption and will swell ap- 
preciably. This swelling will cause 
cracking in heavy sections and in poorly 
designed pieces. Urea is considered 
particularly good in its resistance to 
greases, organic solvents and oils. 

Available information on the chemi- 
cal resistance of melamine indicates that 
it is completely resistant to tap water, 
soap solutions, methanol, butyl Cello- 
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solve, ethylene dichloride, acetone, 
glycerine, xylene, 10 percent citric acid 
and 10 percent caustic soda. Concer 
trated ammonia will cause discoloration 
and 40 percent sulfuric acid causes bad 
discoloration and attack. Melamine 
shows more resistance to dilute acids 
and alkalies and is less affected by boil 
ing water than urea. 


Polystyrene 


Polystyrene has the distinction o 
being one of the best plastics for all 
around acid and alkali resistance. Cor 
centrated sulfuric and nitric acid caus 
it to lose 20 percent ¢f its strength, but 
this is the most severe effect of attack 
by the common acids and alkalies. It 
ultimate water absorption over long 
periods of time is practically nil. Com 
mon solvents, in order of rapidity of 
action, are acetone, chloroform, methyl 
ethyl ketone, toluene, ethyl acetalé, 
benzene and carbon tetrachloride. Ap 
plications of polystyrene include bottles 
and closures for acids, battery cas 
and grid clamps, refrigerator trays 
bezels, liquor dispensers and perfume 
and cosmetic packages. 
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N— Negligible change 


D — Dissolves 
_E— Extreme attack 


( 3) APPEARANCE 


C — Discolored, dulled or yellowed a 
‘A— Attacked and roughened — 





: (4) Srueneris 


- N-—Negligible loss - 2 
~. X—0 to 20 percent loss 


“¥ — 20 to 60 percent loss 
Z — 60 to 100 percent loss 








M ethacrylate 


The low concentrations of acids in 
the test reagents listed in the table are 
rather misleading in the case of methyl 
methacrylate’ This material loses its 
strength and appearance when contact- 
iig concentrations above 40 percent 
silfuric, 10 percent nitric, 50 percent 
acetic acid and 25 percent sodium 
hydroxide. It is also slightly attacked 
by gasoline which contains benzol or 
lettaethyl lead. These limitations do 
tot affect its most widely used applica- 
tions, however, and it turns in a good 
performance in such parts as dentures, 
brushes, electroplating masks and cos- 
Métic containers which require mod- 
ttate chemical resistance. 


Cellulose Derivatives 


Cellulose acetate is resistant to the 
tic and aromatic hydrocarbons, 

td most of its chemical applications 
tiem from this property. It is used for 
oil cans, tool and valve handles and for 
items requiring little solvent resistance. 
acetate butyrate has slightly 

feater chemical resistance because of 





‘its decreased water absorption. 


This is 
also true of cellulose nitrate, which 
has comparatively good water resistance. 
Ethyl cellulose is noted more for its 
ability to be dissolved than for its sol- 
vent resistance. It is readily dissolved in 
the alcohols, esters, ethers, ketones, and 
the chlorinated and aromatic hydro- 
carbons to form various lacquers, coat- 
ings and cements. Its acid and alkali 
resistance lends it to normal applica- 
tions such as tubing, wire insulation, 


packages and coatyags. One of the out- 
standing vari Sppction of ethyl 


cellulose has been th molding of Army 
canteens. * hg 
Pe ae ia 
ey , 
Vinyls “A 


Wowie. 

The copolymer of vinyl chloride”and 
vinyl acetate has a resistance to acids 
and alkalis which is comparable to that 
of polystyrene. In addition, it is soluble 
only in ketones, esters, polyethers and 
the chlorinated hydrocarbons. This 
combination lends itself to a wide 
variety of applications, typical of which 
are molded insecticide sprayers, gasket 
material, extruded tubing and coatings 
and masking films for electroplating. 
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Polyvinyl chloride, which constitutes up 
to 95 percent of the copolymer, is also 
recognized to have superior chemical re- 
sistance by itself. It is especially 
adapted to flexible wire coverings, cal- 
endered fabrics, extruded tubing and 
coatings that must be resistant to 
weathering and other forms of attack. 

Polyvinyl alcohol is unique in being 
water soluble and at the same time 
possessing extremely good resistance to 
oils, fats, greases and most organic 
solvents. As a film, molding or ex- 
trusion it has been used for gloves, 
aprons, tubing and gaskets. 


Vinylidene Chloride 


Prictically the only reagents in a 
widely assorted group, including those 
listed in the table, that are considered 
‘ansuitable for or detrimental to viny- 
lidene chloride, or Saran, are ammonium 
hydroxide, dioxane, bromine and 
chlorine water, ethyl] dichloride, diethy] 
ether and Q-dichlorobenzene. Saran is 
extensively used for extruded tubing 
and pipe, and as such must be carefully 
investigated for possible corrosive chem- 
ical effects. Other applications are 
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spray-gun handles, valve seats and 
nozzle tips, spinnerette couplings, rol- 
lers and guides for rayon manufacture. 


Nylon 

Nylon is resistant to ordinary solvents, 
such as esters, ketones and alcohols, and 
to alkalies and weak acids. It is at- 
tacked by phenol, formic acid and con- 
centrated mineral acids. Its moisture 
resistance is only fair and molded speci- 
mens exhibit a comparatively high 
swelling. Applications pertinent for 
their chemical resistance are paint 
brushes, surgical sutures and Zippers. 


Cold-Molded ‘Non-Refractory 


Cold-molded materials of the non-re- 
fractory class are generally made of 
asbestos filler and a bituminous or a 
phenolic-resin binder. In general, the 
bituminous binder is resistant to acids 
and alkalis where the phenolic is not, 
and the phenolic is resistant to com- 
mon organic solvents where the bitu- 
minous is not. The chemical resistance 
of these materials is usually adequate 
for the usual applications of cold- 
molded materials. If the application is 
unusual a further check should be made. 


Moisture Absorption 


Waier is the most important single 
reagent to consider in the test for chemi- 
cal resistance. It occurs most frequently 
and is also the medium of solution for 
many of the other reagents. 

Moisture absorption is not a chemical 
reaction. Aside from remote instances, 
the possibility of water entering into 
chemical reaction with the plastic ma- 
terial can be dismissed. Likewise, there 


are only a few clear-cut cases in which 
water dissolves the plastic or one of its 
components. Polyvinyl alcohol is water 
soluble and the softer types of cellulose 
acetate have water-soluble constituents. 

The principal effect of water is to 
diffuse through the material by capil- 
lary action. This action may carry with 
it a chemical reagent that attacks the 
plastic, leach out a soluble constituent, 
promote the growth of fungi, or cause 
swelling. Tests for 24-hr. or even 7-day 
immersions are long enough to indicate 
only a trend in moisture absorption. 
Most plastic materials do not reach their 
saturation equilibrium until after 18 to 
24 months of immersion. Exposure to 
water vapor instead of immersion re- 
quires 10 to 50 percent longer to reach 
saturation. Since most plastics applica- 
tions are not subject to such severe 
wetting, their true moisture absorption 
must be more of less estimated from 
the relative wetting and drying: times 
in their service cycle. Long-time im- 
mersion tests show that various mate- 
rials reach saturation at the following 
values: 


PrN oo oc negligible 

Vinyl Copolymer ........... 0.2 percent 
Methacrylate .............. 1.5 percent 
Ethyl Cellulose ......... 4.5 percent 
MO 2 seks oe oe ee 5.5 percent 
Phenolic, general-purpose 7.0 percent 
cin ea Stara er le very high 


Aging and Weathering 


The most common types of action to 
which a plastic part is subject in serv- 
ice are: 


1. Absorption of moisture and subse- 
quent drying. 

2. Effect of corrosive elements usu- 
ally brought on by wetting of the sur- 
face of the part. 





Cream separator bowl is molded of phenolic plastic to resist milk, 


cream and cleaning agents. 
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The material does not impart taste or odor. 
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3. Oxidation of resin and fillers 
is continual and is accelerated by heat 
moisture or sunlight. 

4. Mechanical stress brought aboy 
by moisture absorption, freezing 
thermal expansion. 

5. Evaporation or leaching oy F 
volatile or soluble constituents, such « 
plasticizers or lubricants. 

6. Discoloration and fading from » 
posure to ultraviolet light and sunlight 


Phenolics in general withstand thes 
types of deterioration very well. 
most troublesome is usually warping 
and cracking brought about by uney 
moisture absorption and uneven ¢ 
posure to heat. The darker colors ayaj, 
able in phenolics are not appreciah 
affected by weathering. Loss in 
pearance of parts generally regyh 
from swelling of surface fibers and |oq 
of polish. 

The design and manufacture of pany 
from ureas is more critical for satisfy. 
tory resistance to aging and weathe, 
ing. Heavy sections are susceptible y 
craeking when wetted and dried. Sy. 
light tends to fade the lighter colon 
and the pastels, and severe ultraviol 
will yellow the white urea resin. Thi 
well-cured sections retain their appear 
ance and surface finish in outdoor 3 
plications. 

Highly plasticized materials, such x 
cellulose acetate and some of the vim 
compounds, suffer in aging because of 
the loss of volatile plasticizers. Th 
result is a gradual embrittlement o 
the plastic material. Samples of trans 
parent cellulgse acetate exposed for 
one year out-of-doors averaged a shrink- 
age of 2 percent and an increase in har 
value of from 6 percent up to 15 percent. 


Taste and Odor Characteristics 


Many plastics will impart or have ob 
jectionable odors and tastes when used 
in contact with foods, beverages, drugs 
or cosmetics. Recognition and evalu 
tion of this characteristic is frequently 
difficult. Odors can be accentuated by 
placing the plastic in a jar of hot wale 
and sealing. After a short interval the 
odor should be distinguishable when the 
jar is opened. The effect on foods cat 
sometimes be detected by the taste 0 
sweet butter which has been in cor 
tact with the plastic for a short time 
Phenolic closures are known to col 
taminate the odor and taste of alcoholi 
liquors. A bromination test developed 
to detect this tendency determines the 
amount of free phenol and ammonia 2 
the phenolic. The chemical determin 
tion compares favorably with standa 
odor-taste tests. Very little quantitate 
data are available on this characten® 
tic largely because of lack of a suitable 
test. 
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INDUSTRY AND SOCIETIES 


NEWS - READER LETTERS + MEETINGS 


Postwar Television Sets 
To Be Better Than Prewar Models 


TELEVISION SERVICE, including low-cost 
home receivers.far superior to prewar 
models, can be offered the public as 
soon after the war as materials and 
manufacturing facilities permit, accord- 
ing to Thomas F. Joyce, general man- 
ager of the radio, phonograph and tele- 
vision department, and C. B. Jolliffe, 
chief engineer of the RCA Victor Divi- 
sion, of the Radio Corporation of Amer- 
ica, in statements at hearings urging the 
Federal Communication Commission to 
permit television to go ahead in its 
present channels. 

Mr. Joyce appealed for adoption by 
the FCC of the frequency allocation 
proposals previously submitted to the 
hearing by the Television Panel of the 
Radio Technical Planning Board. He 
said that RCA was prepared to offer 
greatly improved postwar television 
home receivers ranging in price from 
about $150 for a table model to $395 
for a large projection model incorporat- 
ing standard and frequency modulation 
reception. These receivers, he indi- 
cated, will be superior from the stand- 
point of picture size, detail, brightness, 
contrast and simplicity of operation. 

To make these receivers a reality, he 
declared, RCA will have to invest more 
than $10,000,000. However, neither 
RCA nor any other company would 
make the necessary investment unless 
there was assurance that the standards 
and frequency assignments for televi- 
sion are fixed, and are such as to as- 
sure rapid development of the art. 

Television receivers, Mr. Joyce said, 
should be available and on the market 
Rhine to twelve months after civilian pro- 
duction is authorized. This, he contin- 
ted, requires RCA as well as other 
Manufacturers to make important basic 
decisions today regarding manufactur- 
ing facilities and product design, which 
involves considerable investment. 

Mr. Jolliffe acted as spokesman for 
the more than 1,000 engineers that RCA 
has had working on the research, de- 
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velopment, design and production of 
radio equipmgnt for the armed forces 
during the war. These men have served 
on groups of NDRC and OSRD and 
have participated in conferences with 
civilian engineers and officers of the 
Army, Navy and Allied countries. Much 
of the work that these engineers have 
been doing, Mr. Jolliffe said, can con- 
tribute directly or indirectly to televi- 
sion developments and provides experi- 
ence and tools useful in such develop- 
ment. With this experience and back- 
ground RCA engineers have contributed 
to the work of the RTPB, he said. 
Indicating that RCA engineers sup- 
port the recommendations of Panel 6 
of RTPB wholeheartedly. Mr. Jolliffe 
said that the standards and the place in 
the frequency svectruam recommended 
by RTPB for television are technically 
sound and that when war developments 
are released these recommendations wilf 
be found to be fully justified and based 


on good engineering judgment. 


New Laboratory Expands 
Experiments on Induction 


Reportep to be the largest laboratory 
of its kind, the recently completed high- 
frequency induction experimental lab- 
oratory of the TOCCO Division of the 
Ohio Crankshaft Company covers 20,- 
000 sq. ft. of floor space and is equipped 
with 24 test heating stations supplied by 
2,000 kw. having a frequency range 
from 960 to 1,000,000 cycles. Experimen- 
tal work can be done on applications for 
the hardening. brazing. annealing or 
heating for forming of large and small 
ferrous or non-ferrous parts. Built 
specially in a one-story. arched-roof, 
51x380-ft. building, the laboratory has 
three divisions—experimental, engineer- 
ing and sales. Three-quarters of the 
space is designated solely for engineer- 
ing and shop experimentation. 
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Experimental induction machines 
are of varied styles and capacities, the 
most distinctive being an eight-station, 
panel-type unit of 9,600 cycles, 25 ft. 
long and 6 ft. high, and having auto- 
matic controls. Progressive hardening 
of bars and tubing is carried out on two 
machines, one hydraulically and the 
other mechanically controlled, operat- 
ing on 9,600 cycles. They have facilities 
for obtaining maximum speed and 
power depending upon requirements of 
parts under test. 

Tests on big parts such as crank- 
shafts, steam-hammer rods and gener- 
ator shafts are made on a 4-station unit, 
20 ft. long, equipped with a moving 
cradle set on a track to hold test parts 
positioned in the water-cooled induc- 
tors. Each station is equipped with 
automatic and manual control devices. 
Power frequencies of 1,000, 2,000, 3,- 
000 and 10,000 cycles provide induction 
flexibility. 

Another special test unit, for gear 
hardening, is a 5x5x5-ft. fixture with 
automatic control devices and with the 
circular inductor, which can be changed 
to accommodate a new size, and quench- 
ing mechanism set in the center. Water 
or oil quenching is provided. A battery 
of five standard m.g. TOCCO machines 
of 9,600-cycle capacity is available for 
experiments involving specially de- 
signed fixtures or where production 
runs are being simulated. Plans call 
for immediate installation of a special 
500-kw. hydrogen-cooled motor gener- 
ator for work on massive parts having 
intricate surfaces, such as large gears. 

Running beneath the floor in a cov- 
ered trench is the quench and water- 
cooling system. At 10-ft. intervals in 
this trench are connections for com- 
pressed air, city water, hot water and 
natural gas. 

Adjacent to the main Jaboratory is an 
experimental department for the de- 
velopment of new electronic equipment. 
Tube oscillator-type machines ranging 
from 2% to 100 kva. for test purposes 
have an output capacity and frequency 
range from 100,000 to 1,000,000 cycles. 
Commercial experimental projects are 
conducted here for industrial users. 

A metallurgical laboratory for check- 
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ing microstructure, hardness and re- 
lated physical properties, and chemical 
analysis is operated in conjunction with 
the chemical laboratory where ferrous 
and non-ferrous materials are analyzed 
and tests are conducted relating to the 
hardenability of steels and the compari- 
sons between induction and furnace 
treatment. Serving these departments 
is a photographic dark room. 

A novel feature of the new laboratory 
is the 15x23-ft. lecture room equipped 
for slide projection and display pur- 
poses. It is available for engineering 
and sales talks to technical and cus- 
tomer groups. 


Alkyl Phenols Simplify 
Synthetic Rubber Working 


Sortness and tackiness in butadiene- 
type synthetic rubber is achieved by 
the introduction of a class of materials 
known as alkyl phenols, according to a 
patent issued to Charles F, Fryling and 
assigned to the B. F. Goodrich Com- 
pany. This means that synthetic rubber, 
especially the oil-resistant type, which 
lacks stickiness or tack in the unvul- 
canized state, can be calendered, ex- 
truded or laminated in plies with less 
difficulty during manufacture. 


Unit to Heat Oil Necessary 
In Airplane Gas Turbine 


Because little heat is transmitted to 
lubricating oil in the gas-turbine power 
plant of the jet-propelled airplane, a 
special heating system was perfected 
by the General Electric Company to 
keep the oil at the proper temperature. 
Thermostat control is provided to allow 
for varying low temperatures at high 
altitudes. 

The reason this heating system is 
necessary, according to General Electric 
engineers, is that there is only one ma- 
jor moving part in the gas-turbine unit. 
Because it rotates without appreciable 
vibration it can be supported on anti- 
friction: bearings. 

Oil consumption is negligible, and the 
amount of lubricating oil required by 
the gas turbine is, therefore, small—15 
percent or less of that required for 
other aircraft power plants. The entire 
lubricating system is part of the gas- 
turbine engine, and there are no com- 
plex cooling mechanisms, oil coolers, or 
large oil tanks involved. 

Production and operation of the gas 
turbine are facilitated because of its 
simplicity, according to General Elec- 
tric engineers. The power plant is a 
“packaged” unit which is easily in- 
stalled. Inasmuch as it operates with- 
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out appreciable vibration it can be tied 
to the airframe, From the standpoint 
of operation, relatively few gages and 
instrumerts face the pilot in the cock- 
pit, and there are no propeller or fuel- 
mixture controls. The gas turbine en- 
gines will burn kerosene, automobile 
gasoline, or aviation high-test gasoline 
without any major changes being re- 
quired. Since combustion is continuous, 
high-octane fuels are not needed, and 
cheaper fuels are preferred. 


Freezing Expands 
Undersized Parts 


UNDERSIZED articulated rod pins used 
in Pratt & Whitney 2,000-hp. aircraft en- 
gines built by Ford Motor Company are 
expanded 0.0002—0.0003 ,in. by cooling 
them to —313 deg. F. in liquid air. This 
“growth” takes place on the outer sur- 
face of the metal subjected to the cold 
treatment. 

The process involves a change in the 
physical properties of austenite, a con- 
stituent present in varying quantities in 
most alloy steels. Under conditions of 
extreme heat or cold, austenite breaks 
down into martensite, an element of 
greater bulk, thus increasing the di- 
mensions of the part. 

Sixteen rod pins are used on each 
aircraft engine built by Ford, and 
slightly undersized pins formerly were 
discarded. An estimated 16,000 pins 
already have been salvaged by this 
freezing process. Experiments in ex- 
panding other parts have yielded promis- 
ing results, and company engineers pre- 
dict that the process ultimately will find 
widespread use. 


Postwar Clippers 
Will Be Revolutionary 


Detaits of an advanced type of giant 
sub-stratosphere clipper ordered by 
Pan American World Airways from 
Douglas Aircraft Company were re. 
vealed recently. The contract calls for 
delivery of 26 four-engined clippers, 
designated as DC-7s, at $40,000,000 
estimated cost. 

Carrying 108 passengers and a crew 
of 13, and capable of more than 300 
m.p.h. speed, these planes will have 
pressurized cabins for passenger com- 
fort at 20,000 ft. Their wings will be 
longer, from tip to tip, than the height 
of a 16-story building and large enough 
to provide interior passage-ways for 
servicing and repairing engines in 
flight. The planes will be twice as 
large as Pan American’s present clip- 
pers and seven times larger than the 
DC-3 transports now used by most air- 
lines. 

They will be powered by four Pratt 
& Whitney engines of greater displace- 
ment than the 2,100-hp. Double Wasps. 
Details of this new engine are still a 
military secret. The super-hydromatic 
Hamilton Standard propeller, a new 
design, also will be used. 

Two cabins, one accommodating 72 
passengers and the other 36, a galley 
equipped for serving full-course meals, 
dressing rooms, toilets, cargo compart- 
ment, flight deck and compartment for 
pilots will be provided. There will also 
be large storage compartments for food 
and electrically operated stoves: and re 
frigerators will be included. Thermal 
de-icing systems will be built into the 
wings and other surfaces. 





Activities Among Technical Societies 


FELT GROUP ACTS 
ON PLANS FOR FUTURE 


As a result of recent meetings and 
committee discussions, the Felt Associa- 
tion, Inc., has taken action that may 
have important effects on the use of 
this material. For one thing, the Stand- 
ards Committee reports that the joint 
Army-Navy Aeronautical Specification 
AN-F-14 has been changed, particularly 
revising the minimum splitting resist- 
ance of item No. 3 to 22 lb. Changes 
in the specification have been sug- 
gested to the Society of Automotive 
Engineers. Meantime, the desirability 
of making certain S.A.E. felts in toler- 
ances of weight and width is being dis- 
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cussed. Also, because of the growth of 
the sheet felt branch of the industry, 
a fact-finding program has been under- 
taken and to this end a sub-committee 
will work in conjunction with the Stand- 
ardization Committee. 


HOW A.S.M.E. CAN HELP 
MEMBERS IN ARMED FORCES 
IS ASKED BY GATES 


Suggestions as to how the American 
Society of Mechanical Engineers can 
-aid its members in the armed forces to 
make the shift from war to peace have 
been asked of members who are in mili- 
tary service by Robert M. Gates, presi- 
dent of the society, in a letter to 3,000 
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of these engineers. Mr. Gates states in 
his letter that the society is encourag- 
ing industrial management and educa- 
tional institutions to cooperate in ad- 
yanced postwar training and personnel 
replacement, and that he foresees a 
high degree of usefulness in the post- 


- war world for those members now in 


military service. The letter appears in 
full in the November issue of Mechani- 
cal Engineering, the society’s monthly 
publication. 


AWARDS OF MEDALS 
AND HONORARY MEMBERSHIPS 
MADE BY A.S.M.E. 


During ceremonies at the annual 
meeting of the American Society of 
Mechanical Engineers held November 
27 to December 1 the following awards 


of honorary memberships in the so-. 


ciety and medals were made: 

Honorary membership—Charles M. 
Allen, professor of hydraulic engineer- 
ing, Worcester Polytechnic Institute; 
Major-Gen. Levin H. Campbell, Jr., 
chief of ordnance of the United States 
Army; and Rear-Adm. Emory S. Land, 
U. S. N. (Retired), chairman, United 
States Maritime Commission. 

AS.M.E. Medal—Edward G. Budd, 
president of the Budd Manufacturing 
Company, “because of his outstanding 
engineering achievements” in connec- 
tion with welded carbon- and alloy- 
steel structures and the forming of 
sheet metal by deep drawing. 

Holley Medal—Carl L. Norden, of 
Carl L. Norden, Inc., “for the invention 
and development of the Norden bomb- 
sight and other valuable devices which 
should hasten the peace.” 

Worcester Reed Warner Medal— 
Earle Buckingham, professor of me- 
chanical engineering, Massachusetts In- 
stitute of Technology, “for his original 
contributions to engineering literature, 
especially in the fields of interchange- 
able manufacturing and gearing, based 
no less on his extensive research work 
than on his broad experience in many 
fields of practical manufacturing.” 

Spirit of St. Louis Medal—George W. 
Lewis, director of aeronautical re- 
search, National Advisory Committee 
for Aeronautics, “for leadership in di- 
fection and encouragement of aero- 
Matical research, having an extensive 
influence on aeronautical engineering 
daring the past quarter century.” 

Charles T. Main Award—Fred M. 
Piaskowski, of the University of De- 
Wtoit, for his paper “A Case Study of 

t-Management Co-Operation.” 
_ Undergraduate Student Award—Nel- 
#m B. Hammond, University of Penn- 
Ylvania, for his paper “An Investiga- 
tion of Silver-Solder Penetration in 
Joints.” 





Meetings 


American Society of Refrigerating 
Engineers—40th annual meeting, Dec. 
10-13, Hotel Pennsylvania, New York, 
N. Y. 


Society of Automotive Engineers— 
Annual meeting, Jan. 8-12, 1945, Hotel 
Book-Cadillac, Detroit, Mich. 


Institute of Aeronautical Sciences— 
13th annual meeting, Jan. 30-Feb. ‘1, 
1945, New York, N. Y. 





RECORD DEMAND PREDICTED 
FOR PACKAGING MACHINERY 


Immediate replacement of present 
equipment will make up a large part 
of an anticipated record demand for 
packaging machinery after the war. 
This was predicted by George A. Mohl- 
man, retiring president of the Ma- 
chinery Division of the Packaging In- 
stitute, Inc., and president of the 
Packaging Machinery Company, at the 
recent annual meeting of the institute. 
When the backlog of those orders has 
been cleared, however, the demand for 
new packaging machinery is expected 
to continue in equal volume because of 
an anticipated trend toward pre-packag- 
ing of fresh produce, and postwar tech- 
nical advancements that will create new 
products and new wrapping materials 
demanding changed machinery designs. 

The packaging industry is already 
working on advanced models for post- 
war development, Mr. Mohlman said, 
and one of the expected new fields is 
in pre-packaging of fresh vegetables 
and meats in consumer sizes, ready for 
pickup and purchase by the customer. 
This will revolutionize the corner 
grocery store, Mr. Mohlman predicted, 
for “the designers of machines that 
wrap candy bars or cup cakes can also 
design machines for packaging fresh 
peas, cabbage, potatoes, radishes and 
meats in convenient sizes.” Mr. Mohl- 
man told the institute that the major 
problem confronting packaging ma- 
chinery engineers is control of vapor 
tightness, but he said that experts are 
confident of overcoming this factor. 


REFRIGERATION RESEARCH 
SPONSORED IN GRANTS 


A program of research sponsored by 
the American Society of Refrigerating 
Engineers has been started by granting 
$500 to each of four institutions en- 
gaged in refrigeration education and 
research. The Universities of Ilinois 
and Tennessee will receive similar 
amounts, already approved by the 
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A.S.R.E. Council, as soon as final de- 
tails of their projects are completed. 
The grants made so far on the basis of 
recommendations of the A.S.R.E. Com- 
mittee on Education and Research are 
as follows: 

Massachusetts Institute of Technology 
—Project: The investigation of various 
calorimeters used in refrigeration test 
work in order to propose a standard 
calorimetric procedure for testing of 
small- and moderate-sized refrigeration 
compressors. 

Case School of Applied Science— 
Project: Pressure drop in freon evapor- 
ators. 

Oregon State College—Project: To 
be known as Project No. 53, this re- 
search is a continuation and refinement 
of a project on which some work has 
already been done to determine values 
of film coefficient of heat transfer from 
metal surfaces to boiling ammonia in 
a flooded evaporator. 

University of Texas—Project: De- 
veloping methods of preserving fish be- 
ginning with the time it is first caught. 


CHEMICAL INDUSTRY MEDAL 
PRESENTED TO COL. DEWEY 


Presentation of the Chemical Indus- 
try Medal of the American Section of 
the Society of Chemical Industry to 
Col. Bradley Dewey, president of Dewey 
& Almy Chemical Company and for- 
mer rubber director, was made at a 
recent joint meeting with the New York 
Section of the American Chemical So- 
ciety and the American Institute of 
Chemical Engineers. The election of 
Col. Dewey to receive the medal is in 
recognition of his work in colloid 
chemistry, especially as pertaining to 
rubber latex, and his accomplishments 
in administrating the synthetic rubber 
program during the critical war period. 





ERROR IN EDITING CHANGES 
TRAPEZOIDAL CANTILEVER 
BEAMS 


In the chart, page 792, November, 
1944, Propuct ENGINEERING, of the 
Reference Book Sheet “Trapezoidal 
Cantilever Beams of Constant Depth,” 
the author, Victor Kibardin, has called 
attention to an error made by the editor 
in reproducing the original chart. The 
values of k& for the curves on the left- 
hand side of the diagram are errone- 
ously designated 0.1, 0.2, 0.3, 0.4, 0.5. 
They should read 0.0, 0.1, 0.2, 0.3, 0.4, 
respectively; that is, the line on the 
chart designated as 0.1 should be 
designated 0.0, the line designated as 
0.2 should be designated 0.1, and so 
forth. The chart as reproduced desig- 
nates two lines as 0.5, which is not true. 
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NEW MATERIALS AND PARTS 


Variable-Speed Drive 


Inclosed gears that run in oil re- 
duce noise and the possibility of dirt, 
grit and moisture getting into the gears 
in a variable-speed drive that uses the 
V-belt only as a control medium. 
Primary speed reduction is accom- 
plished by conventional gearing. The 
lower gear ratio also affords closer con- 
trol. The variable-speed output shaft 
is concentric with the motor shaft. 
Size and appearance approximate two 
a.c. motors coupled together. Weight 
is little more than that of the motor 
that drives the unit. Drives are avail- 


able from 1 to 100 hp. and higher, 
with speed ratios ranging from 1.25:1 
to 70:0. Remote control is available, 
with horizontally split casings optional. 
Lombard Governor Corp., Ashland, 
Mass. 


Capacitors 


Available in case Types —60, —65, 
and —70, which are mechanically in- 
terchangeable with mica _ capacitors 
Types CM 60, 65 and 70 as listed in 
American War Standards Specification 
C75.3, Lectrofilm capacitors are made 
with a synthetic dielectric material de- 
veloped especially for capacitors and 
which is characterized by uniform qual- 
ity and stability under high ambient 
temperature conditions. These capaci- 
tors are suitable for radio-frequency 
blocking and by-pass applications in 
communications and other electronic 
equipment. The internal foil and Lec- 
trofilm assemblies are arranged for 
minimum inductance and low foil 
losses. They are carefully treated to 
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assure a rigid assembly and perma- 
nence of characteristics under vibration, 
shock and wide temperature. changes. 
The units are supplied in green low- 
loss plastic cases which guard the in- 
terior assembly against moisture. Com- 
plete nameplate data are permanently 
stamped into the case. General Elec- 
tric Co., Schenectady, N. Y. 


Small Circuit Breaker 


Reset protection in the form of a 
circuit breaker, interchangeaable with 
all 5 A G or Navy “midget” size fuses, 
is the purpose of No. 1561 Breakerette. 
This is a push-breaker type, rated at 
32 volts a.c. or d.c. Break is snap 
action capable of interrupting short cir- 
cuits of 1,000 amp. in ratings up to 
5-amp. and 2,500 amp. in ratings over 
5-amp. capacity. Time characteristics 
of the fuses are duplicated electrically. 
The breaker is provided with 5 A G 
caps to fit standard 5 A G fuse clips. 
When the bi-metal releases the push- 
button on which it acts directly, a 
double break of the circuit is effected. 
The breaking distance is ¥ in. To re- 
set, the button is pushed into its bot- 
tom position. Both trip-free and non- 


a 





trip free features are provided. Case js 
molded of phenolic plastic. A clear 
plastic shield gives visual indication 
when the breaker is tripped. Over-al] 
dimensions are 1% x 34 x 114 in, 
Maximum weight is 18 grams. The 
unit fits into clips on % in. or greater 
spacing. Littelfuse, Inc., 4757 Ravens. 
wood Ave., Chicago 40, III. 


Automatic Selector 


Smaller and lighter electrical equip- 
ment is made possible by Type FTR 
800 automatic selector that is adapta- 
ble for use as an automatic or remote 
control device for railroad, radio, air- 
port and industrial applications. This 
unit will make connection between a 
number of given circuits and a similar 


number of other circuits, each pre 
selected from a group; control and 
perform various operations among a 
group of circuits by making consecu 
tive individual connections; or act as 4 
timing device or switch when it is used 
in connection with time-pulsing ap 
paratus. It can also be used in tele 
graph or electronic equipment, remote 
control and signaling systems, testing 
and radio control. The rotor assembly 
is operated by a stepping mechanism 
which responds to impulses of current. 
After each impulse, a reed-suspended 
pawl engages a ratchet, moving the 
wipers one step forward over the bank 
contacts. By this method connections 
are made from circuits connected to the 
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wipers to other circuits connected to 
the bank assembly. The stepping 
mechanism can be controlled manually 
or automatically by interrupter springs, 
electronic circuits or relay circuits. 
Wipers on the rotor can be either 
double-ended or single-ended, bridging 
or non-bridging. When required, the 
selector can be arranged so that the 
rotor will return automatically to nor- 
mal position. It has been designed for 
an operating life of 4,000,000 revolu- 
tions. Dimensions are 24% x 314 x 3% 
in, Federal Telephone & Radio Corp., 
98 Halsey St.. Newark 1, N. J. 


Tube Connection 


Tube flaring operation is eliminated 
with a hydraulic tube connection that 
features greater resistance to vibration 
breakage and simpler installation pro- 
cedures. Designed to meet specific 
needs of the aircraft industry but 
adaptable to the needs of other indus- 
fries, the fitting provides a tight joint 
and can be used with both low and 
high pressure. Basic parts consist of 
the fitting, gland nut, small metal collar 
and synthetic rubber sealing ring. The 
fitting is installed by placing the gland 
put, metal collar and rubber ring over 
the end of the tube and inserting the 
tube in the gland. When the gland nut 
is turned, force is exerted on the rub- 
ber ring with the metal serving to 
keep the nut from tearing the ring. 
Since the sealing ring is confined the 
axial thrust developed grips the tube 
and beads it. At the same time, the 
tubber is forced into every crevice to 
form a seal and exerts an outward force 
on the gland nut, locking the threads. 
After the proper bead has been made 
the gland nut bottoms in the fitting so 
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that the tube cannot be crushed fur- 
ther. Tests have demonstrated that on 
5g-in. dia., 0.049-in. wall aluminum- 
alloy tubing, pressures as high as 5,000 
Ib. per sq. in. have been successfully 
withstood, while on %4-in. by 0.035-in. 
tubing the pressures have run up to 
6,200 lb. per sq. in. In both instances 
the tube failed rather than the fitting. 
Glenn L. Martin Co., Baftimore 3, Md. 


Motor Generator 


Designed to operate from the aircraft 
d.c. electrical system, Type 800 motor- 
generators provide 800-cycle constant- 
frequency a.c., independent of engine- 
driven generators, for radio equipment 
and other accessories. Operation of the 
motor generator is automatic when the 





remote-control switch is closed. An in- 
tegral carbon-pile voltage regulator 
maintains a constant a.c. supply of 115 
volts over the rated operating range of 
the motor generator. With 28 volts d.c. 
and 75 amp. motor input, the generator 
at 0.9 power factor delivers 10.5 amp., 
115 volts, 800 cycles, single-phase a.c. 
Output is based on using a 17-mfd. con- 
denser in series with the resistance load. 
The unit is essentially a d.c. motor and 
alternator with rotors on a common 
shaft. A rotating field inductor and 
stationary windings eliminate the use 
of collector brushes. An integral con- 
trol box houses a carbon-pile voltage 
regulator, solenoid starting switch, sele- 
nium rectifier and variable resistors. 
Dimensions are 1113/16 x 819/32 x 
5% in. and weight is 24.5 lb. Eclipse- 
Pioneer Div., Bendix Aviation Corp., 
Teterboro, N. J. 


Black Light Units 


Available in both standard and cus- 
tom-engineered models, to meet the 
varied requirements of different appli- 
cations, Raymaster black light units are 
of the mercury-are type. These devices 
are used for medical diagnosis, crim- 
inology, espionage, industrial inspec- 
tion, mineralogy, theatre illumination, 





display advertising, soil and food an- 
alysis, laundry sorting, identification 
of counterfeits, chemical analysis, and 


illumination. Geo. W. Gates & Co., 
Hempstead Turnpike and Lucille Ave.., 
Franklin Square, L. I., N. Y. 


Testing Welded Seams 


Welded seams of pressure vessels can 
be tested with Kano Kroil, a penetrat- 
ing chemical with exceptionally low 
surface tension so that it spreads and 
creeps rapidly. -The liquid penetrates 
through the metal to the opposite side if 
the seam is not tight. Laboratory tests 
have shown that the chemical penetrates 
a 0.000001-in. opening. Kano Labora- 
tories, 75 E. Wacker Dr., Chicago 1, Ill. 


Hose Clamp 


Made of stainless steel, Series 820 
flexible-band hose clamp meets re- 
quirements of Specification AN-FF-C- 
406a. Features include a nut that rocks 
on swivel pins and tips down when 
the thumb screw is tightened. This 
cinches the band, prevents slipping and 
gives high back-off torque. The flexible 

























































































































































































































































































band conforms to the shape of any 
surface and does not pinch, regardless 
of screw pressure. The clamp is vibra- 
tion-resistant. Three standard sizes are 
available for AN748 sizes 22 to 114, in- 
clusive. Series 820-12 fits hose +% to 
lv O.D.; Series 820-14 fits hose 
lv to 2% O.D.; and Series 820-16 
fits hose 2% to 34% O.D. Marman Prod- 
ucts Co., 940 W. Redondo Blvd., Ingle- 
wood Calif. 


Synthetic-Rubber Cement 


For mounting papers, drawings, pho- 
tographs or tissues, a synthetic-rubber 
cement is offered. It is transparent and 
is said not to smear ink or curl or wrin- 
kle papers. Excess can be removed with 
the fingers. The cement is available in 
various sized containers from desk bot- 
tles to gallon’cans. Craftint Mfg. Co., 
210 St. Clair Ave., N. W., Cleveland, 
Ohio. 


Double-Row Needle Bearing 


Specially designed to minimize fric- 
tion in aircraft pulley applications, a 
double row PN needle bearing conforms 
to all requirements of Specification 
AN-FF-P-796. Small-diameter needle 
rollers provide capacity to meet stand- 
ard government and aircraft company 
requirements, and the small outside 


























diameter of the bearing saves weight. 
Inclosed design provides space for re- 
tention of lubricant without danger of 
excess grease being present. Torring- 
ton Co., Torrington, Conn. 


Metering Valve 


For water supply lines to unheated 
areas, especially to spray nozzles, a 
metering and automatic waste valve has 
been developed. It is ordinarily used 
in conjunction with a standard solenoid 
valve which can be controlled by out- 
side thermostats, timers or other de- 
sired means. Both the solenoid and 


854 








Mefering capacity 
‘adjustment 




















Nees 

1 
‘il: 
IG 


WZ 








Lz 


tos 
H(inl 
Ka 






x 


i SS 











the metering valve should be installed 
in a heated area. If automatic action 
is not desired, a hand shut-off valve can 
replace the solenoid. In this case, the 
automatic waste feature will function 
when the hand valve is turned off. The 
capacity metering stem is designed for 
external adjustment. Capacity ranges 
from 5 to 10.5 gal. per min. with pres- 
sure drop varying from 20 to 90 lb. 
per sq. in. Alco Valve Co., 865 Kings- 
land Ave., St. Louis 5, Mo. 


Telephone-Type Relay 


Especially designed for communica- 
tion, electronics and aviation applica- 
tions, Type RAC midget relays meet 
Army Air Force tests for altitude, vibra- 
tion, shock, humidity and extreme tem- 
peratures. Coils are protected against 
moisture, corrosion and_ electrolytic 
action and have voltage range from 11% 
to 70 volts dc. A magnetic circuit 
permits operation with voltage fluctua- 
tion of +25 percent. Insulation is in- 
organic-base plastic for minimum high- 
frequency loss and maximum strength. 
Each unit is subjected to a 1,000-volt 
breakdown test. Any arrangement of 
contacts up to 12 can be supplied for 
making, breaking or both. Contact 
springs are of resilient alloy with over- 
all welded silver contact surfaces. 


Back pressure assures positive wiping 
Contact capacity is 2 amp. 
Measurements of re- 


action. 
at 100 watts. 








lays are lve x 1 x lz in., includj 

first two pairs of contacts. Each ad. 
ditional two pairs of contacts add &% ip 
to height. Weight is 1% oz. Betts & Betts 
Corp., 551 W. 52nd St., New York 19 
N. Y. 


Electric Actuators 


First unit in a line of electric acty. 
ators, Geneva-Loc positioning actuator 
offers accurate control within 10 deg, of 
any series of operations up to eight 
positions with each position Positively 
locked against movement. The unit 
incorporates a Geneva movement 


operated by a high-speed motor. Output 
shaft automatically locks at all stops 
and is independent of motor over-trayel 
and temperature variations. No clutches, 
torque limiters, brakes or adjustable 
The motor 


limit switches are used. 





comes up to speed under no load, then 
engages a cam with varying ratio which 
develops maximum torque at break- 
away positions. Two to eight positions 
are provided. Pacific Div., Bendix Avi- 
ation Corp., 11600 Sherman Way, North 
Hollywood, Calif. 


Marking Type Holder 


Four type sizes and up to 20 charac- 
ters are accommodated by an inter- 
changeable type holder with which an 
entire number can be stamped on 8 
part at one time. The holder is 60 
constructed that type cannot be placed 
in it upside down, and all type is 
rigidly held in alignment. It consists 
of a body, anvil and release button. 
The anvil, containing the type, is com 
nected to the body so that it can be 
opened and closed by pressing the re 
lease button. Pulling back on the re 
lease button slides the anvil back and 
locks the type in place. All holder 
parts are cf machined:steel. The holder 
is available with hand-cut hardened and 
ground steel type and with shank to fit 
hand, arbor or kick presses. Mercuty 
Metal Die & Letter Co., 546 E. 16th St, 
Los Angeles 15, Calif. 
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Manufacturers’ Publications 





Graphic Ilustration—Jordanoff Avia- 
tion Corp., 595 Madison Ave., New York 
22, N. Y. Brochure, 32 pages and sup- 
plement. Describes the production of 
visual manuals, technical orders and 
Trans-Vision acetate overlays, with 
numerous examples of various tech- 
niques and how these tools can be used 
effectively. 


Rivets—E. I. du Pont de Nemours & 
Co., Wilmington, Del. Bulletin A-4562, 
12 pages. Gives details on explosive 
rivets, types and sizes, applications and 
installation procedure. 


Pneumatic Control—Bellows Co., 861 
E. Tallmadge Ave., Akron, Ohio. 
Photograph File. Consists of 25 8x10-in. 
photographs of representative installa- 
tions of air motors and devices for in- 
dustrial applications. 


Standards—American Standards Asso- 
ciation, 70 E. 45th St., New York 17, 
N. Y. Index, 24 pages. Lists all stand- 
ards, safety standards and war stand- 
ards of the association and gives price 
of each, 


Electron Tubes—Special Products Div., 
Sylvania Electric Products Co., 60 
Boston St., Salem, Mass. Bulletin 202, 
24 pages. Nine types of special electron 
tubes and their applications are de- 
scribed, including technical data. 


Serew Machine Products — Eastern 
Screw Machine Corp., New Haven, 
Conn. Bulletin No. 62, 24 pages. Data 
necessary for the proper design of 
screw machine products are given for 
use in the development of postwar 
products. 


Rubber—Industrial Products Div. B. F. 
Goodrich Co., Akron, Ohio. Information 
Bulletin No. 8000, 2 pages. Compares 
properties of natural and various syn- 
thetic rubbers. 


Threaded Fasteners—Industrial Screw 
& Supply Co., 711 W. Lake St., Chicago 
6, Ill. Catalog No. 44, 108 pages. Gives 
sizes and materials used for screws, 
nuts, washers, bolts, rivets, pins and 
terminals. 


Alaminum—Reynolds Metals Co., 2500 
S. Third St., Louisville, Ky. Bulletin 
35A and general bulletin, 8 and 4 pages, 
tespectively. Former covers composi- 


tion, physical properties, sizes, design 
standards and dimensional tolerances of 
typical extruded aluminum shapes; lat- 
ter gives properties and applications of 
wrought aluminum alloys for various 
purposes. 


D. C. Solenoids—Cannon Electric De- 
velopment Co., 3209 Humboldt St., Los 
Angeles 31, Calif. Bulletin, 32 pages. 
Contains illustrations, tabular data, di- 
mensional drawings, wiring diagrams 
and response characteristics charts re- 
garding the company’s line of d. c. 
solenoids. 


Small Bearings—Miniature Precision 
Bearings, Keene, N. H. Bulletin No. 44, 
4 pages. Dimensions, specifications, load 
ratings and applications for radial-type 
bearings from % to *s in. O. D. and 
pivot-type bearings from 2 to 10 mm. 
O. D. are covered. 


Bearing Metals—Magnolia Metal Co., 
18 W. Jersey St., Elizabeth 4, N. J. Bul- 
letin, 8 pages. Gives characteristics and 
recommended application for various 
bearing metals. 


Clamps and Fittings—Punch-Lok Co., 
321 N. Justine St. ,Chicago 7, Il. Cata- 
log P-1, 8 pages. Features clamps and 
fittings and gives sizes available. 


Spring Fastener — Camloc Fastener 
Corp., 420 Lexington Ave., New York 
17, N. Y. Catalog 44A, 8 pages. De- 
scribes and gives specifications and de- 
tails of Series 4002 spring-loaded stud 
cowl fasteners. 


Color—Eagle Printing Ink Co., 100 
Sixth Ave., New York 13, N. Y. Three 
pamphlets.. One is a summary of re- 
sults of a survey of consumer demands 
for color; second is a check list of color 
standards and color systems used in 
American industry and science; third 
is an annotated bibliography of color. 


Hydraulic Cylinders—John S. Barnes 
Corp., 301 S. Water St., Rockford, Tl. 
Bulletin 401-C, 4 pages. Gives features 
of hydraulic cylinders for machine-tool 
and other industrial applications. 


Thermocouples—Wheelco Instruments 
Co., Harrison and Peoria Sts., Chicago 
7, Til. Booklet, S2-5, 40 pages. Data 
pertaining to selection of thermocouples, 
lead wire, protecting tubes, heads and 
insulators are given. 
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Polystyrene—Chemaco Corp., Berkeley 
Heights, N. J. Bulletin, 4 pages. Gives 
properties, suggested applications and 
typical uses for polystyrene now sold 
by the company. 


Plastic Coatings — Amercoat Div., 
American Pipe & Construction Co., 
P. O. Box 3428, Terminal Annex, Los 
Angeles 54, Calif. Catalog, 16 pages. 
Describes and illustrates equipment 
and structures to which Amercoat plas- 
tic coatings have been applied. 


Speed Reducer—Cleveland Worm & 
Gear Co., 3293 E. 80th St., Cleveland 
4, Ohio. Bulletin, 4 pages. Presents de- 
tails of the Speedaire fan-cooled worm- 
gear reducer. 


Steel—LaSalle Steel Co., P. O. Box 
6800-A, Chicago 80, Ill. Bulletin No. 
4, 20 pages. Planned primarily as a 
guide for the selection of cold-finished 
and furnace-treated bar steels. 


Relays—Eagle Signal Machine Co., 
Moline, Tll., Bulletin 291, 12 pages. 
Presents details, including uses and 
applications, of company’s timers and 
relays. 


Welding—Arcos Corp., 401 N. Broad 
St., Philadelphia 8, Pa. Chart. Gives 
composition, heat-treatment specifica- 
tions and identification information of 
company’s alloy-steel welding elec- 
trodes. 


Sheet and Strip—Dayton Rogers Mfg. 
Co., Minneapolis 7, Minn. Slide Cal- 
culator. Weight of sheet or strip metal 
1% to 96 in. wide, 0.002 to 1 in. thick 
and % in. to 1,000 ft. long can be ob- 
tained. 


Controls—Bristol Co., Waterbury 91, 
Conn. Bulletin A115, 8 pages, and 
P1202, 12 pages. Former gives details 
of Model 93 air-operated controllers for 
temperature, pressure, vacuum, liquid 
level, humidity and flow; latter de- 
scribes design, operation and applica- 
tion of radiation pyrometers for record- 
ing and automatically controlling tem- 
peratures above 900 deg. F. 


Plastics—Bakelite Corp. and Plastics 
Div., Union Carbide & Carbon Chemi- 
cals Corp., 30 E. 42nd St., New York 
17, N. Y. Booklet, 24 pages. Mold- 
ing and extrusion compounds; laminat- 
ing plastics; sheets, sheeting and film; 
rods and tubing; cast resins; glues and 
adhesives; bonding materials; coating 
products; impregnating, sealing and * 
calendering materials; and special — 
copolymer resins are described and 
their applications, characteristics and 
properties are included. 
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Standard Holes for Pins and Bolts, 
And Cylindrical Fits 


A. H. PETERSEN 
Production Design Manager, Lockheed Aircraft Company 


The value and advantages of these tables are discussed in the articles on page 813. 









Standard Holes for Pins and Bolts 


To facilitate assembly use as loose a fit as permissible. See page 857 for application of hole sizes. 
These hole sizes do not apply to sheet metal structures that are to be dimpled or ‘countersunk. 




































































































| s . 5 
| Clevis Pin AN Bolt | Drill Size a ee 
Size | and Clevis or Screw Extra ‘ Bolt Bolt Ream 
| Bolt Diameter Diameter Loose Loose Clearance Close Dia. 
Drilled Drilled Drilled Drilled 
; } —_————. 
No. 4 0.112 No. 27 No. 30 
(0.144) (0.128) 
1/8 0.124 No. 30 1/8 
0.122 | (0.128) (0.125) 
| No. 13 No. 18 
No. 6 0.138 | (0.185) (0.170) 
| 7/32 No. 10 No. 18 | 
No. 8 0.164 (0.219) (0.194) (0,170) | 
3/16 0.186 No. 2 No. 1 No. 12 | 0.1883 
0.184 (0.221) (0.191) (0.189) | 0.1873 
No. 10 0.189 | 1/4 No. 2 No. 10° No.11 | NASS3 0.1894 0.1908 
0.1865 (0.250) (0.221) (6.194) (0.191) | 0.1889 0.1898 
1/4 0.248 0.249 21/64 9/32 F 1/4 |  NASS4 0.2492 . 0.2508 
0.246 0.246 (0.328) (0.281) (0.257) (0.250) | 0.2487 0.2498 
5/16 0.311 0.3115 25/64 11/32 0 5/16. |  NASSS 0.3117 0.3134 
0.309 0.3085 (0.391) — (0.344) (0.316) (0.312) | 0.3112 0.3123 
3/8 0.373 0.374 7/16 13/32 Vv 3/8 | NASS6 0.3742 0.3759 
0.371 0.371 (0.438) (0.406) (0.377) (0.375) | 0.3737 0.3748 
7/16 0.436 0.4365 33/64 15/32 7/16 | ~~ NASS7 0.4367 0.4384 
0.434 0.4330 (0.516) (0.469) (0.4375) | 0.4362 0.4373 
1/2 0.497 0.4990 19/32 17/32 1/72 |  NASS8 0.4991 0.5009 
0.495 0.4955 (0.594) (0.531) (0.500) 0.4986 0.4998 
9/16 0.560 0.5615 9/16 NASS59 0.5616 0.5635 
0.558 0.5575 (0.562) | 0.5611 0.5623 
5/8 0.622 0.624 5/8 | ~+=NAS6O 0.6240 0.6260 
0.620 0.620 (0.625) | 0.6234 0.6248 
3/4 0.747 0.7490 3/4 |  NAS62 0.7488 0.7510 
0.745 0.7445 (0.750) 0.7481 0.7498 
7/8 0.871 0.874 7/8 | NAS64 0.8737 0.8762 
0.869 0.869 (0.875) | 0.8729 0.8748 
1 0.996 0.9990 1 NAS66 0.9985 1.0012 
0. (1.000) 
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Application of Standard Hole Sizes 





Type of Fit 


— pe Load on Bolt Application 
Bolt Hole 




































Used in attachments with high margins of safety to 
give interchangeability without expensive tooling. 
Examples of this application are attachment of 
Slotted light equipment such as junction boxes, fairleads, 
clampblocks, brackets and non-stressed accessories, 
Extra Loose Shear or Not to be used in the sheet to which non-floating 
Drilled Shear and Tension plate nuts are attached, but should be used in the 
Combined mating part if possible. Used in attachments where 

Loose Drilled floating nuts are required. 
(Approx. 0.03 Slotted holes must be used where loose and extra 
Clearance) loose drilled holes give insufficient adjustment. 
More expensive to produce than a round hole. Loose 
and extra loose drilled holes must be used in wood 








for nonstructural applications. 








Used for sheet metal screws with sheet metal nuts. 
| Tension \Used when the required alignment does not require 
a closer fit. 














Use with AN bolts 

















‘ Used in the majority of structural connections that 
(or equivalent) Shear or are inherently overstrength in bearing (M.S. greater 
Shear and Tension than 0.50) and are not subjected to shock, vibration, 
Clearance Combined or frequent reversal of load. Relative movement be- 

Drilled 


tween parts before bolts are tightened is very slight, 
especially where several bolts are used in the joint. 





Used only when a loose drilled hole will not give 


Tension proper alignment. 





Used in structural connections that are designed to 
relatively low margins of safety. (M.S. less than 0.50). 


Shear or When four or more bolts are employed, this fit is sat- 
Close Shear and-Tension isfactory where loads are applied with shock or 
Drilled Combined vibration, or where frequent reversal of load occurs. 








When less than four bolts are used in the joint, ap- 
plications should be restricted to joints not subject 
to shock or vibration or frequent reversal of load. 





Used only when alignment of parts requires a fit of 








Tension this type. 
Used only with ground close tolerance NAS bolts. 
Use with NAS close Shear or Used in connections employing less than four bolts 
tolerance bolts only * Reamed Shear and Tension where the loads are applied with shock, vibration, or 
Combined frequent reversal of load. High production cost. 















—_ 








* Designs employing reamed holes, other than in replaceable bushing applications, should allow sufficient material to permit 
Naming and to give a clearance for 1/16 in. larger bolts or screws in service. Drawings must state permissible diameter increases. 

° gi ge 

Note: To facilitate assembly, use as loose a fit as permissible. 
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Standard Holes for Pins and Bolts, And Cylindrical Fits (continued ) 

















Cylindrical Fits 























































































































































































Tolerances obtained from the table are: Hole 


— .0002 


+ .0017, Shaft + .0021 


— .0040 


Therefore, drawing dimensions will be: Hole +-2.0017, Shaft +1.9979 


—1.9998 


—1.9960 


Std Running Fit— Running F it— Snug or Push Press Fit—Medium 
Hole _ Free Medium Fit Force 
ae ae (Medium Clearance) (Low Clearance) (Imperceptible Clearance) (Medium Interference) 
Range (in Tol C . —_. - an 
Steps olerance learance Tolerance Clearance Tolerance Clearance Tolerance Interference 
of) Max. Max. Max. Max. 
Hole Shaft Min. Hole Shaft Min. | Hole Shaft Min. Hole Shaft Min. 
0.000 1/32 | +.0008 —.0006 0.0022) +.0006 —.0004 0.0016; +.000 — .0003 0.0013) +.0006 + .0012 0.0014 
0.250 — .0002 —.0014 0.0004) —.0002 —.0010 0.0002} —.0002 —.0007 0.0001}; —.0002 + .0008 0.002 
0. 251 | 1/32 | +.0009 —.0009 0.0028) +.0006 —.0006 0.0020) +.0006 —.0003 0.0014) +.0006 + .0014 0.0016 
0.500 — .0002 —.0019 0.0007; —.0002 —.0014 0.0004) —.0002 —.0008 0.0001; —.0002 + .0009 0.0003 
0.501 1/16 | +.0010 —.0012 0.0034) +.0007 —.0008 0.0024) +.0007 —.0004 0.0017) +.0007 +.0016 0.0018 
0.750 — .0002 —.0024 0.0010; —.0002 —.0017 0.0006) —.0002 —.0010 0.0002} —.0002 + .0010 0.0093 
0.751 1/16 | +.0012 —.0014 0.0040) +.0007 —.0010 0.0027) +.0007 —.0004 0.0018) +.0007 +.0018 0.0029 
1.000 — .0002 —.0028 0.0012) —.0002 —.0020 9.0008) —.0002 -—.0011 0.0002) —.0002 + .0011 0.0004 
] -001 1/8 +.0015 —.0017 0.0049) +.0008 —.0012 0.0031; +.0008 —.0004 0.0020) +.0008 + .0021 0.0023 
1.500 —.0002 —.0034 0.0015) —.0002 -—.0023 0.0010) —.0002 -—.0012 0.0002} —.0002 + .0013 0.0005 
1.501 1/8 +.0017 —.0021 0.0057) +.0008 —.0015 0.0035) +.0008 —.0004 0.0021; +.0008 + .0023 0.0025 
2.000 | — .0002 —.0040 0.0019) — .0002 —.0027 0.0013) —.0002 —.0013 0.0002) —.0002 + .0014 0.0006 
2.001 | 1/4 +.0021 —.0022 0.0064) +.0011 —.0015 0.0039) +.0011 —.0002 0.0023) +.0011 + .0028 0.0028 
2.500 | —.0000 —.0043 0.0022; —.0000 —.0028 0.0015) —.0000 —.0012 0.0002) —.0000 + .0018 0.0007 
| 
2.501 | 1/4 +.0022 —.0025 0. 0069| +.0011 —.0017 0.0042) +.0011 —.0002 0.0024; +.0011 + .0031 0.0031 
3.000 — .0000 —.0047 0.0025) —.0000 —.0031 0.0017; —.0000 —.0013 0.0002; —.0000 + .0020 0.0009 
3.001 | 1/4 +.0024 —.0030 0.0078; +.0012 —.0020 0.0048) +.0012 —.0002 0.0026) +.0012 + .0035 0.0035 
4.000 | — .0000 —.0054 0. 0030) — .0000 —.0036 0.0020; —.0000 —.0014 0.0002; —.0000 + .0023 0.0011 
4.001 | 1/4 +.0026 —.0035 0.0087) +.0013 —.0023 0.0053) +.0013 —.0002 0.0028) +.0013 + .0039 0.0039 
5.000 | — .0000 —.0061 0.0035) —.0000 —.0040 0.0023) —.0000 —.0015 0.0002) —.0000 -+.0026 0.0013 
5.001 1/4 | +.0028 —.0040 0.0096) +.0014 —.0026 0.0058) +.0014 —.0002 0.0030) +.0014 +.0044 0.0044 
6.000 | . | —.0000 —.0068 0.0040) —.0000 —.0044 0.0026) —.0000 —.0016 0.0002) —.0000 + .0030 0.0016 
| | 
6.001 | 1/4 | +.0029 —.0044 0.0102) +.0015 —.0029 0.0063) +.0015 —.0002 0.0032} +.0015 +.0049 0.0049 
7.000 | —.0000 —.0073 0.0044} —.0000 —.0048 0.0029] —.0000 —.0017 0.0002] —.0000 + .0034 0.0019 
| 
7.001 7 1/4 | +.0030 —.0048 0.0108! +.0015 —.0032 0.0067) +.0015 —.0002 0.0033) +.0015 +.0053 0.0053 
8.000 — .0000 —.0078 0.0048) —.0000 —.0052 0.0032) —.0000 —.0018 0.0002) —.0000 + .0037 0.0022 
| r 
Running fits with speeds of Running fits under 600 | Closest fit that can be | Considerable pressure is re- 
600 r.p.m. or over and | T.p-m. and journal pres- | assembled by hand and | quired to assemble these fits 
journal pressures of 600 lb. | sures under 600 lb. per sq. | necessitates work of con- | and the parts are considered 
per sq. im. or over. | in. Also for sliding fits. | siderable precision. more or less permanently 
assembled. 
Should be used wherever | Shake or wobble between | Should be used where no Be 
possible, especially for | mating parts noticed only | perceptible shake is per- | Bushings and similar uses. 
average fits. on parts with short bearing | missible and where moving 
length. parts are not intended to 
Used for hydraulic cylin- move freely under a load. 
ders, pistons and rods. 
Wobble or shake between | Shafts can be ground or | Shafts can be ground. | Shafts can be _ ground. 
mating parts very slight. precision turned. Holes | Holes reamed, bored, or | Holes reamed, bored, of 
reamed, bored or broached. | broached. broached. 
Parts will turn and slide 
freely. 
Shafts can be turned or 
ground. Holes reamed, 
bored, or broached. 
Example: A free running fit is desired with a basic size of 2 in. dia. 


Note: When a special fit is required, hole tolerances should be identical to one of above fits, and only shaft tolerances should be 
varied to obtain the required condition. 
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JANUARY TO DECEMBER, 1944 


This index covering the 12 monthly numbers of Propuct Enet- 
NEERING for 1944 is presented in three sections: 


1. An alphabetical index arranged according to the chief sub- 
ject matter and cross-indexed to facilitate locating the item sought. 


2. A classified index with articles and special sections appear- 
ing under 16 appropriate headings. 


3. An authors’ index listing the names ef the writers and the 
subjects they have presented in the 12-month period. 


Page references to editorials and to the special 16-page sections 


on materials and processes for present and postwar uses are listed 
in separate boxes. 

































































































































Abrasive-liquid blast produces hone fin- 


Ges rare ere rere es Pere 
A. c. motors, types and performance of 
| i ae ere rrr rs re eee 
Advantages and specifications of fine- 
MIRC BOGUS. ccc cect eevccrsedsbeve 
AGMA standard for lubrication of in- 
closed and open gearing........... 
AGMA tentative standard system fine- 
pitch straight bevel gears.......... 
Aircraft ,design—influence on electrical 
equipment developments ........... 
Aircraft fuselage openings require study 
for atress Stramager . 2 ..d, . ..4..h. 5. - ob 
Aircraft fuselage—weight and _ stress 
QMAIFRMS. 4... oe Case tetesece thet 
Aircraft interchangeability—British aug- 
MIOE RIT WOW eS acic st be hic cusieoes voce 
Aircraft motors—design specifications... 


Airplane motors, special design features 


Airplanes, German and Japanese planes 
show progress in design........... 
All-electric versus electronic speed con- 
ee ee eae nee os nae Se 88% 
Aluminum alloys sheets—design data 
ee NE GS Bag ok S00 ocho ee cebeea 
Aluminum—special 16-page section..... 


Aluminum-coated sheet steel rates high 


in corrosion resistance............. 
Analysis of intertia forces in recipro- 
cating engines .:............ 
A new federal service offered to “small 
III 5 Shi at Sin tatw-n 6 gale ae mere 
Assembly—tolerances and allowances for 
interchangeable assembly........... 
Automatic recording of data speeds struc- 
CUral CGBCIS WOFE. .. 5. wc ccc cc cce 
Automatic safety mechanisms for oper- 
“ce cn. Phe aa A ay eee 
Automatic stopping mechanisms for 
faulty machine operation........... 
Axle failures traced to absorption of 
gS Rat i aii a a 
oe ee | ae 
Beum sections, a method for 
STEP NUIO EE: 5 oSslauhi © «.4 cnx cee dintle « 
EP Wee cibBe biark Se dais! ale wid ateans BS obs oh 
Beam trapezoidal cantilever of constant 


RENE fe Wks abe. saev 
SOO -GOCTOGCIOR) ..0.64.00 «+ tad vwiesbes 
Bearing design simplified by use of clear- 
ance ratios 
Bearing design, 


thrust—by sleeve bear- 
I oe ere pene ie 
Bearing meta! absorption attributed to 
IR IE oc onsuccaueccncetotctes 
Bearing selection, anti-friction for vary- 
ing foad eonGitions .......2%53.... 
Bearings—bellows sealing device protects 
from abrasives 


Bearings, needle—12 considerations for 
te, TE Ce ee STE TED Sa 

Bearings, precision instrument molded 
of glass 


Nell sealing device protects bearings 
BEOU MUOMONOGE 2a wcyeigsc.cic che \haes ~ 
Brakes, types and performance for a.c. 
no andes cay, EE OL > 2 
Braking methods, dynamic, for stopping 
UO NED 55. 5b c . wine bo e<.08e« s 
Braking methods, electric—reversal of 
power by plugging. ... ..ssse.6 sen. 
Brazing, joined stampings make low- 
cost sturdy parts....... 90.84 GES 


Calculations of flow velocity from fluid- 
flow friction diagram 
a ee 
axle failures traced to absorption 
a. aS Cae 
Casting method—graphic cost analyses 


Car 


I EI ok oo ZU cco aes bc oe uo cnc 
Casting, precision—process saves ma- 
chining operationa .......6..6...:. 
Catalogs—design engineers want more 
SEY S cleta is wea tin. 6.00.40 ba0.0 aco: 
Chemical properties of plastics affect 
design of parts...... ee 


Cleaning of Magnesium 
satisfactory spot welds 
Coiled springs, 


surfaces for 


deflection when wound 


with initial tension............. 
Control shafts, universal and their de- 
ree 


seeeee 


(further discussion) 
Cooling, 


Somnguinvene by “oil- ~-hydraulic 
a ere errr 

Corrosion resistance — -‘aluminum- “coated 
sheet steel rates high...... é 
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Let us lve. 21 
Money well spent.. 91 
Temper your pins with caution 165 
A — weapon for small com- 


Exerhetter fighting equipment... 315 
es Produet” of yesterday...........-.... es 318 
Product design | at taxpayers’ ex- 


; ‘socialication of product iio 523 
Pees the myth about postwar on 
Only might can "guarantee peace.... 669 
Critical judgment..... cde tae 
The decrease in patent applications 805 




















SPECIAL SECBIONS 
Present and Postwar Products 





Finishes |......00000.0..... Sci can Be 
Hydraulic —- See 16 
Aluminum .....:..... SG biedico secs BOO 
Prone controls... Seo aa , 393 

541 
Senihetic rubber... SE: 681 


Screws and fastenings.... .. 825 





Corrosion resistance—electrolytic finishes 


PAPFOVe Metals silicide tie 89 ipod ds 
Cost analyses guide selection of casting 
ROR AY ee ta a eee ee 
Cost of parts finished by grinding is 
reduced by correct design.......... 
Costs of parts made by five different 
I Oo ct 8. eee See EE DEERE S Gee 
Cycle-Welding process for bonding struc- 
Se SRNR i cib eee phate vecns 


Deflection of coiled springs with 
Re IE o.0)k o:d.0 cnc teenie sceens 
Deflection of machine spindles with over- 
hung loads at each end............ 
Design—cCost of parts finished by grind- 
ee errs. errs oe 
Design data for spot welds in alumi- 
Ee eee 
Design, engineering—production - consid- 
GEOUOES acco ck btserciordasues 
Design engineers want more informa- 
ee ae ae et ere ee 
Design—fatigue tests of parts as basis. 
Design of plastic parts—interpretation 
a, re 
Design of powdered metal parts........ 
Design of pressure vessels limited by 
inspection requirements............ 
Design specifications for aircraft motors. 
Dielectric heating speeds curing of plas- 


wound 


Uae, SRMEMIOER” Grin nice d wick o.g.d0% ee es oh 
Distinctive symbol adopted to designate 
EG TE PS oi ns wirneki de btcns aks 
Drives, variable-speed—limitations ‘of 
SDIGFCHC  GORTINE - 46 dsc iva dccwcecce. 


Dynamic braking methods for “stopping 
electric motors 
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615 


Effectiveness of nameplates is deter- 
eee 
Effect of temperature on properties of 
es eee 71 
Effects of inertia forces in multi-cylin- 
oe, SS Sr ae 
Electric, all—versus electronic speed 
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5 
Electric braking methods—reversal of 


power by plugging............. 4 
Electric ebustolet_ special 16-page sec- 

REPR hab ck + 0b. Ge de wieWate co cln ke ees0s ccs 
Electric motors—dynamic braking meth- 

ods for stopping................-... 
Electrical equipment developments as 


influenced by aircraft design....... 
Electro-hydraulic stabilizer keeps 

gun at fixed elevation........... 
Electrolytic finishes on metal improve 

corrosion resistance ............... 
Electronic circuits and tubes, basic.... 
Electronic circuits for industrial func- 
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Electronic versus all-electric speed con- 
Ce NUD 9 cl d'd. oe 0 06.60 c beeen 2 vce 
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ar inertia forces in reciprocating 


typ 
Epicyelic gearing—limitations for vari- 
able-speed drives ‘ 
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Fastenings and screws—special 16-page 
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Fatigue tests of parts made basis for 
A ER eee eS Re PS eae ee 
Fillets replace undercuts to simplify 
Ce) A os |” a rr 
Filters made of porous metal can be 


fabricated in special shapes.... 
Fine-pitch gears—advantages and speci- 
fications 
Finish, surface — distinctive 
adopted for designation. ve 
Finishes—special 16-page section. et 
Fits, cylindrical—standard holes—and 
for pins and bolts...... 
Flanges, curved for sheet-metal parts.. 
Flow velocity—calculations from fluid- 
flow friction diagram.............. 
(see correction) 
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limits for sheet magnesium 
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for fine-pitch straight bevel gears. 473 
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Glass, precision instrument bearing 
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Glass—usés multiplied by technical de- 
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Glues, new—stimulate design in bonded 
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Government agency to pay cost of prod- 
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casting method .........2-.--+++08 484 
Grinding—cost of finished parts is re- P 
duced by correct design.........--- 632 
Grinding, cylindrical—simplified by un- 
dercuts in place of fillets..... Se 
High-temperature properties of annealed 
magnesium alloy sheet..........--: 575 
Holes, standard—for pins and bolts, and 
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ulic-electro stabilizer keeps tank 
_— at fixed elevation 
gydraulic fuse, newly developed, = 
tects lines .... ° 
fiydraulic—O- -ring packings 
lightweight equipment 
ulic power systems increase air- 
eraft efficiency 
Hydraulic controls—special 16-page sec- 


Induction heating advantages warrant 
new designing technique 

induction heating serves to speed pro- 
duction 

industrial designers will influence many 
postwar products 

Industry raises the curtain on products 
for postwar markets.. 

Inertia forces, effects in multi- -cylinder 
engines . 

Inertia forces in ‘Feciprocating engines 
analyzed ..... 

Influence of temperature “on molded 
phenolic materials ... 

Interchangeability—British “augment air 
power through program 

Interpretation of mechanical data neces- 
sary in plastic part design 


hE 


juggles, designing for sheet-metal as- 
semblies 

Knowledge of shrinkage — in design 
of plastic parts...... 

laminating, low-pressure “adaptable to 
large parts . cocccene 

‘Lamp-dimming rheostat “chart 

lightweight plywood tubing ‘s strong 
structural material 

Limitations of epicyclic 
variable-speed drives 

Limits of formability for sheet mag- 
nesium parts 

Linkages for producing 
motion 

Low-pressure laminating adaptable to 
large parts 

lubrication, AGMA standard for 
closed and open gearing 


Me 


Machine finish designation—standards.. 

Machine operation. faulty—automatic 
stopping mechanisms 

Machine tools, deflections and chatter.. 

Magnesium alloy sheet, annealed-high- 
temperature properties 


Magnesium sheet parts—limit of form- 


ability 

Magnesium surfaces—cleaning for sat- 
isfactory spot welds 

Measuring methods described for sur- 
face roughness specification 

Mechanical design, pneumatic systems 
and controls 

Mechanisms, automatic stopping, 
faulty machine operation 

Melamine-formaldehyde, properties and 
characteristics ... 

Mesh sheet, steel- backed for light rigid 
Structures... 


in special shapes.. 
etl eotnninge,: designs aoe applica- 


temperature . 

Molding machine, injection—opens new 
fields for plastic articles 

=ere, nmaceae epestanatenn 


Planes .. 

Motors, spring, and typical associated 
mechanisms 

Mountings, rubber—cope with Winretion, «| 
shock 

Mountings, spring- -supported for eases 
tion isolation 

Multi-purpose injection molding machine 
opens new fields for plastic articles. 


Ser IE ee 


Nameplates—effectiveness is determined 
design 
Needie bearings—12 considerations for 
applications 
omogram calculations simplified 
— for circular arcs and seg- 
ents 


Oll-hydraulic means for computing: Ch...- 


O-ring Packings simplify 
hydraulic equipment 


— P — 


Packings, O-ring simplify lightweight 
hydraulic equipment 

Perspective drawings, simplified pro- 
cedure devised for scaling 

Phenolic laminated sheet for low-pres- 
sure hot-forming 

Phenolic materials, molded—influence of 
temperature 

Planetary gearing simplifies follow-up 
mechanisms 

Plastic articles—multi-purpose injection 
molding machine 

Plastic contpounds, new for shock-re- 
sistant parts 

Plastic laminates cured by 
heating 

Plastic part design—interpretation ot 
mechanical data 

Plastic parts, shrinkage aids design of. 

Plastic parts—proper design depends on 
selection of material 

Plastic sheets—effect of temperature on 
properties 

Plastic sheets—vacuum forming speeds 
fabrication 

Plastics—Chemical properties affect de- 
sign of parts 

Plastics, electrical get Ty cover wide 
range ....-. 

Plastics, thermal * properties determine 
limits of application..... 

Plate diameters for formed domes and 
heads ........ 

Plywoods—special i6- -page section 

Plywood tubing, lightweight—is strong 
structural material 

——— circuits and typical applica- 
tions ...... 

Pneumatic systems” and controls in me- 
chanical design 

Polyethylene, properties suggest peace- 
time applications 

Porous metal filters can be fabricated in 
special shapes 

Postforming of phenolic laminated sheet 

Postwar markets—industry raises the 
curtain on new products 

Powdered metal parts, design of 

Precision-casting process saves machin- 
ing operations 

Pressure drop problems 
hydraulic calculator 
(see correction) 


7 
Pressure vessels—design of limited by 


inspection requirements 
Production considerations in engineer- 
ing design 
Products, new—Study the problem.... 
Products, postwar—influence of indus- 
trial designers 


Relative costs of parts made by five 
different methods 

Rheostat chart for lamp dimming. 

Rigidized sheet metal lightens panel 
design 5 

Rivets, “Gitiemeatahesae for the “ac- 
ceptance or rejection 

a - arenas cope with vibration, 

ock 
Rubber, synthetic—special 16-page sec- 


Safety considerations urged in design 
of production machinery 

Safety mechanisms, automatic, 
erating machines 

Screws and fastenings—special 16-page 
sections se pssiccnoee 

Sealing device, bellows—protects bear- 
Se ee eee 

Servo controls—valve follower mechan- 
isms for 

Shear modulus of elasticity, methods 
for estimating .. 

Sheet-metal fabrication, welding refine- 
ments 

Sheet-metal parts, “curved” flanges” for. 

Sheet metal, rigidized—lightens panel 

n 


8 

Sheet-steel stamping ‘assemblies produce 
economies in production 

Shrink fit calculator 

Silk-screen process applied ‘for aircraft 
panel markings 

Speed control systems—all-electric versus 
electronic 

Spherical segments, volumes of.. 

Spindles, machine—deflection with over- 
hung loads at each end. 

Spinnings, typical metal—designs | ‘and 
applications 

Spot hea SE pm ad ‘of magnesium sur- 
faces for ...... 

Spot welds—design ‘data for aluminum 
alloy sheets ..... 

Spring motors and typical associated 
mechanisms .. 

Spring-supported mountings for vibration 
isolation 
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Stabilizer, electro-hydraulic—keeps tank 
gun at fixed elevation 

Stamping assemblies of sheet steel pro- 
duce economies in production...... 

Stampings joined by brazing make low 
cost, sturdy parts. 

Standard, AGMA, for lubrication of in- 
closed and open gearing.. 


. 6 
Standard, AGMA tentative for — 4 


straight bevel gears. 

Standard holes for pins and bolts, ‘and 
cylindrical fits . 

Standards for surface ‘quality ‘and ma- 
chine finish designation 

Standards for the acceptance or rejec- 
tion of driven rivets 

Standards—surface roughness for tact- 
ual comparisons 

Standards systems, engineering — reduce 
design costs 

Steel-aluminum 


members, flexurally stressed for 
endurance*limits ...... 
Steel, sheet — aluminum-coated 
high in corrosion resistance 
Stress transfer in aircraft fuselage 
openings ...... 
Structural testing work sped by auto- 
matic recording of data........ 
Study the er before seeking new 
products ..... 

Surface finish — fistinetive | 
adopted for designation. 

Surface quality—standards 

Surface roughness—measuring methods 
for specification 

Surface roughness standards for tactual 
comparisons .. 

Symbol adopted 
finish 


Synthetic rubber—special 16-page sec- 


Template reproduction by after-glow 
technique 

Template reproduction by lithographic 
and electrolytic means 

Template reproduction methods, selec- 
tion and adaptation 

babe sp primary-exposure reproduc- 
tion 


Templates, projection methods for repro- 
duction 

Thermal properties of plastics determine 
limits of application 

Thermocouple, anticipating—for 
temperature control 


Thrust bearing ae by sleeve ‘pearing 


analogy 

Titanium pre-dip “improves zinc coat- 
ings 

Tolerances and allowances for 
changeable assembly 

Trapezoidal cantilever beam of constant 
depth 
(see correction) 

Trial sample shortcuts speed develop- 
ment of new products 

Truss-type fuselage analysis with graphi- 
eal solutions 

Tubes with reduced ends for light tubu- 
lar structures . 

Tubing, lightweight plywood—is strong 
structural material 

Tubular structures, light—having tubes 
with reduced ends 


— U 


Undercuts in place of fillets simplify 
eylindrical grinding 

Universal control shafts 
development 
(further discussion) 

Uses of glass multiplied by —— 
developments 


Vacuum forming speeds eae of 
plastic sheets 

Valve follower mechanisms for “servo 
controls 


Weight and stress analysis for mono- 
coque-type fuselage 

Welding refinements 
metal fabrication . 

Wrench torque nomogram for aircraft 
MUCB ceccesocs 


1 Soe improved by titanium pre- 


D cere coerce eeesnensceesesesesesese 


(continued on next page) 
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DESIGN ANALYSIS 
AND CALCULATIONS 





Advantages and speemnneee of fine- 








pitch gears .....-. 697 
Aircraft fuselage openings’ require “study 
for stress transfer..... 316 
Analysis of inertia forces in reciprocating 
engines ..... epee a: S40 
Bearing design “simplified “by “use of 
clearance ratios ....... 323 
British augment air power through in- 
terchangeability program ..... 217 
Calculation of flow velocity from fiuid- 
flow friction diagram............++ 466 
(see correction) ...... oe les 784 
Computations for cooling “by *‘oil- hy- 
draulic means ............+. 161 
Cost of parts finished ‘by grinding is 
reduced by correct design.......... 632 
Curved flange calculation tor sheet- 
metal parts 124 
Deflection of coiled springs. wound. ‘with 
initial tension ........ 619 
Deflection of machine ‘spindles’ with over- 
hung loads at each end........ 766 
Defiections and chatter in machine tools 269 
Design data for spot welds in aluminum 
alloy sheets ...... 608 
Design of pressure vessels limitea by in- 
spection requirements ............. 773 
Designing joggles for sheet-metal as- 
semblies ......+..- 338 
Determining endurance limits ‘of ‘flexur- 
ally-stressed steel members.... 97 
Effects of inertia forces in multicylinder 
engines ..... 380 
Effect of temperature. ‘on * properties “of 
Plastic sheets ..... 719 
Graphic cost analyses guide ‘selection of 
casting method .. 484 
Hydraulic calculator solves " pressure 
CEOD DROMIOUNE on Sede sek dccaccscce BLD 
(see correction) ....... ° 784 
Influence of temperature ‘on "molded 
phenolic materials .............. 647 
ee a refrigerator ‘for transport 
ME. es eCecebewetesccebese 729 
Limitations of epicyclic gearing for vari- 
able-speed drives ... 653 
Method for estimating the shear modulus 
OES Sece cc cccebetciocs 215 
Nomogram calculations simplified...... 772 
Plate diameters for formed domes and, 
nonce ETOCS 287 
Relative costs of parts made ‘by ‘five 
different methods . 536 
Safety considerations in ‘design ‘of pro- 
duction machinery ........e0...... 248 
Shrink fit calculator..........cecceeee: 71 
Simplified method for designing beam 
reget cab Cenenten ee as a hes aan 26 
oS 9 AT 121 
Spring- -supported — mountings for vibra- 
RY NS in bain bb dveeide.d-0.de:tsae 441 
Standards for the acceptance or rejection 
OE CIPO FIV OERs asin ec cvcccccecs 628 
Thrust bearing design “by “sleeve bear- 
_ J... 3fO--SRSE gE 437 
Tolerances and allowances for inter- 
changeable assembly .............. 477 
Trapezoidal cantilever Senin of constant 
depth ...... CU GccesUdbbcccoctce TOL 
(see correction) Pbtqw dad gpVedsbase 851 
Truss-type fuselage ——_ with 
graphical solutions ....... 185 
Undercuts in place of fillets * simplity 
cylindrical "grinding Mnetictnene Sse oe 707 
Volumes of spherical segments........ 431 
Weight and stress analysis for mono- 
coque-type fuselage ..........e2- ee 272 
DESIGN DESCRIPTIONS 
Air-operated temperature control has 
bimetallic rotor blades........ - $3 
All-electric speed reduction unit....... 736 
All-steel slush pump of compact design. 660 
Ammunition box made of steel to save 
SD i. 5 a 6:6 ceo 0 Sign beere eG « 0 Ee' 310 
Anticipating thermocouple ‘for close tem- 
perature control ...., 49 
Automatic cycle provides “three inter- 
locked, independent motions. 56 
Automatic machine reproduces intri- 
CULO GRADER ccc deccccces 596 
Bellows sealing device protects ‘bearings 
SPOOR MUPAMIVES 025 oc cccccse 614 
Bulkhead pipe-seal dampens vibration. 803 
Compact unit cargo winch bolted to 
open deck of ship..............++.. 304 
Design features of the German VDM 
ee Ee > | | 


IV 


Different-sized plungers and liners wer 
pump capacity 
Discharge controlled automatically ‘by 
variable-stroke of triplex pump... 
Drilling unit cycles automaticalfy..... 
Electrical mechanism for cable testing. 
Electronic drive used in new praia 
Srinder ..ccccccececs 
Electronic table sorts tiny’ contact. as- 
semblies according to height........ 
Filters made of porous metal can be 
fabricated in special shapes.. > 
Fluid friction supplies braking resistance 
Grating spectograph fabricated from 
welded sheet steel......scceseeeess 
High-strength iron castings in 
Canadian milling machine....... 
Hydraulic elevator puree into port- 
able unit ...cccce- 
Hydraulic machine speeds “back-spot- 
facing of cylinder barrel bolt holes. 
Industry raises the curtain on Snprane 
for postwar markets..... decgcos 
Integrated hydraulic braking ‘system 
developed for eoged trucks ant 
DUSOS .cccccecccce o° 
Mill finishes strip in one pass bbe 0500 
New model German and Japanese planes 
show progress in design detail...... 
Motor-driven winding unit provides con- 
stant speed and tension......... 
Multi-purpose injection molding machine 
opens new fields for plastic articles. 
New combine is self-propelled 
New — — aes of crank- 
ORR Cre ee 
New principie ‘of burning anthracite 
promises compact postwar heating 
unit .... 
Planetary gearing simplifies follow- “up 
mechanism 
Postwar bus 
BYSLOM cccccccscccsccccecsss cove 
Power plant mounted on railway cars.. 
Pressed steel makes better tool handle.. 
Progressive redesign ae aaentpe 
ture, reduces cost. 
Redesign in plastic speeds | wiring “as- 
BeMDly oo... v0,0.0¢ ° eas wld « Be 
Redesigned bearing * separators” “save 
weight, critical materials, manhours. 
Regulation of fluid flows eliminates lost 
motion in contour control.......... 
Rocker arm mounted on roller bearings. 
Sheet-steel stamping assemblies produce 
economies in production............ 
Simplified turret ring design conserves 
critical ball bearings.........+2.se+% 
Six-sided press incorporates unique die- 
slide drive 
Special design 
REG SUA LD cH Ss 65 sl NA wb 
Stampings joined” by brazing make low- 
SO CE ONG a. 65:6 0:0. 6:00: cr0re 0 Sic Ne 
Standard hydraulic power units used on 
S-station machine ........sscccccoes 
Stretcher speeds production of sheet- 
metal parts 
Templates guide forming POMBE bo 6 Se ce 
Training plane built of laminated glass- 
reinforced plastics with balsa core.. 
Turret lathes redesigned for heavy-duty 
CUPMIME occccciccc 
Twelve general considerations for needle 
bearing applications .............6- 
V-belt caboose generator drive......... 
Wartime phone booth saves steel, rubber, 
DFAS ONE -DEONMS: o coos ciccccccesscoes 
Wartime refinements improve postwar 
motorcycle ........ 
Water coolers 
construction 
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389 
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ELECTRIC MOTORS 
AND CONTROLS 





All-electric speed reduction unit....... 

All-electric versus electronic speed con- 
trol systems 

Design specifications for aircraft motors 

Dynamic braking methods for rans pr 
electric motors .. 

Wartime refinements “improve | postwar 
motorcycle ........+... 

Blectric braking “"methods—reversal “of 
power by plugging .............+. 
Electric controls—special 16- -page section 
Electric equipment oe ggg as in- 
fluenced by aircraft design..... 
Electro-hydraulic stabilizer sheipe ‘tank 

gun at fixed elevation............. 
Lamp-dimming rheostat chart......... 
Special design features 7 airplane 
motors ....... ‘ 
Types and performance of brakes tor 
B.C. MOTOS . cs cece csscsivecdticedcevcose 





736 
586 
6 
524 
740 
449 
393 
841 


649 
432 


102 
197 





ELECTRONIC UNITS 
AND CIRCUITS 








All-electric ‘versus electronic speed con- 
trol systems . . 
Basic electronic circuits and tubes...... 
Basic electronic circuits for industrial 
functions .... 
Electronic circuit mantains edge- -control 
on moving strip........- 
Electronic table sorts tiny contact as- 
sembliies according to height...... ; 
New induction machine produces ultra- 
high frequencies ......---eeeeeeeevas 





ENGINEERING DEPARTMENT 


OPERATION 





After-glow technique of template repro- 














NO © ie ic 6 Fo eC E Gee FEES s CBOE 276 
Design engineers want more information 
im CAtBIOBS .. 0s scccccsccvcvesscess - 679 
Effectiveness of nameplates is de- 
termined by design..........-s0e5- 615 
Engineering standards weer reduce 
GOBISM COSTS .ccccccccecvesesccccecs 70 
Engineers must be salesmen “to gain 
business experience ........e+eees . 289 
Industrial designers will influence many 
POStWar PFOAuctS .. cesses sseeecece 433 
ee ee 2 and electrolytic reproduc- 
tion of templates........e..eeeeees 3217 
Primary-exposure x-ray method for re- 
producing templates ......--.e++..5. 190 
Production considerations in engineering 
GOMER ccccciccecodfccsevocccsccccds 813 
Predastion methods for reproducing 
NN 6. < ov didn ® 6:6 moigihe.cine +o os 130 
Selection and adaptation of template 
reproduction methods ...........--. 57 
Shortcuts for trial samples speed de- 
velopment of new products......... 302 
Silk-screen process applied for air- 
craft panel markings............-+- 345 
Simplified procedure devised for scaling 
perspective drawings ...........- 409 
Study the problem before seeking new 
ging oreg nie ot tape eed, nnn 577 
FINISHES 
Abrasive-liquid blast produces hone 
BGG. -. 0 ciepreicic ccew Pop b ae 0 6b be tks 468 
Aluminum-coated sheet steel rates high 
in corrosion resistance...........+. 763 
Distinctive symbol sienna to designate 
Burface Tiniah 2. cccccccccccsccsceces 704 
Electrolytic finishes on * ‘metai improve 
corrosion resistance ........++++: «» 154 
Finishes—special 16-page section....... 
Measuring methods described for sur- 
face roughness specification......... 806 
Metal-plated wood and plastic parts.... 17 
Standards for surface quality and ma- 
chine finish designation...........: 622 
Surface roughness standards for tac- 
tual comparisons ............+..+: 766 
Titanium pre-dip improves zinc coatings 528 
AND PNEUMATICS 
Calculation of flow velocity from fiuid- 
flow friction diagram..........++++ 466 
(see correction) ..........++-- 784 
ame Es for cooling by oil- hydraulic 161 
Electro~ nparpuite’ ‘stabilizer ‘keeps ‘tank 
gun at fixed elevation...........+: 649 
Hydraulic calculator solves "pressure 
ee Se ee 319 
(see correction) ++ 18 
owe circuits and thelr operation— ” 200 
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fiydraulic pentrete-sepamel 16-page 
section Trreeee tT) 
pydraulic machine speeds back-spot- 
g of cylinder barrel bolt holes. 
pydraulic power systems increase air- 
craft efficiency 
Newly EP aaveloped tute protects hydraulic 


packings ‘simplify 
hydraulic equipment 
matic circuits =e typical 
cations ..... 
matic systems" ‘and 
mechanical design 
dard hydraulic power units used on 
$-station machine 





LUBRICATION 





——— 


AGMA standard for lubrication of in- 
closed and open gearing 

Bearing design simplied byt use of clear- 
ance ratios 

Bellows sealing device protects “bearings 
from abrasives 

Thrust bearing design by sleeve ‘bearing 
analogy 
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MATERIALS—METALS 





— 


Ferrous 


Ajluminum-coated sheet steel rates high 
in corrosion resistance 

Car axle failures traced to absorption 
of bearing metal 

5. —- aluminum bond boosts engine 


esign 
gattesked mesh sheet for “light, rigid 
structures 


Non-Ferrous 


Aluminum—special 16-page section.... 

Cleaning of magnesium surfaces for sat- 
isfactory spot welds 

Filters made of porous metal can be 
fabricated in special shapes 

High-temperature properties of annealed 
Magnesium alloy sheet 

limits of formability for sheet mag- 
nesium parts .. 

sg nl -aluminum bond boosts engine 





MATERIALS—NON-METAL 





Glass 


yor instrument bearings molded of 
in new process 
Uses of glass multiplied by technical 
developments 


Plastics 


Seren propetttes of plastics affect 


tic fe heating eeeecee 
Effect of sompesatare on "properties of 
Plastic sheets 


@ range ...... 
Influence of "Siuperatere. 

phenolic materials 
no of mechanical data neces- 

n plastic part design 

Knowlea ledge of ehrishage aids in design of 
Plastic parts 
liieresent: Rh cee 5%.) adaptable cF 


ge par woe 
Metal-plated wood and plastic parts.. 
ote injection molding machine 
New a new fields for plastic articles. 
Plastic compounds improve shock- 
Kee sulstant parts 
peecuct designs feature variety of 
thermoplastic application 
Phenolic in new applications... . 
Phenolic laminated sheet for low-pres- 
Sure hot-forming 
Proper design of plastic parts depends 
- © selection of material 


‘on * molded 
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Properties and shemectedintian of mela- 
mine-formaldehyde 

Properties of polyethylene suggest peace- 
time applications 

Thermal properties of plastics determine 
limits of application 

Vacuum forming speeds fabrication of 
Plastic sheets 


Lightweight plywood tubing in strong 
structural material 

New glues stimulate design in bonded 
constructions 


Rubber 


Recent progress in synthetic rubber. 
Synthetic rubber—special 16-page sec- 





MECHANICAL MOVEMENTS 
AND MECHANISMS 





Automatic safety mechanisms for oper- 
ating machines 

Automatic stopping mechanisms for 
faulty machine operation 

Myeqane cone and their epeeetee=. 


Planetary gearing simplifies follow-up 
mechanism 
Pneumatic circuits and typical applica- 


Rubber mountings cope with vibration, 
shock 
Spring motors 

mechanisms 
Universal control shafts and their de- 
velopment 
(further discussion) 
Valve follower mechanisms for servo con- 


and typical associated 





MECHANICAL PARTS 
AND DRIVES 





Advantages and 
pitch gears .. 

AGMA tentative standard system fine- 
pitch straight bevel gears 

th Ya versus electronic speed con- 

rol systems 

Anti-frietion bearing selection for vary- 
ing load conditions 

Bearing design simplified by use of clear- 
ance ratios 

Deflection of coiled springs Re with 
initial tension 

Filters made of porous metal “can be 
fabricated in special shapes 

Fluid friction supplies braking resistance 

Hydraulic circuits and their sy Fusion 


specifications of fine- 


Journal box ‘and bearing designed for 
easy adjustment .. 

Limitations of epicyclic 
variable-speed drives 

New type of resilient seal simplifies high- 
pressure valve design 1 

Precision instrument ag molded of 
glass in new process 

Screws a Sh fastenings—special 16-page 
sect ‘ 

Simplified turret ring seven conserved 
critical ball bearings. . 

Six-sided press incorporates “unique die- 
slide drive 

Universal control shafts and their “de- 
velopment ‘ 

Volute spring design data 


0 
10 
5 
143 





PRODUCTION PROCESSES 





Cleaning of magnesium. surfaces for 


satisfactory spot welds.. 811 


Cost of parts finished by grinding is 
reduced by correct design. 

Cycle-Welding process for Genéian struc- 
tural materials .. 

Design data for spot welds in aluminum 
alloy sheets .. 

Design of powdered “metal parts.. 


. 


Dielectric heating speeds ouies of plas- 
tic laminates .... 

Graphic cost analyses ‘guide “selection of 
casting method 

Induction heating advantages warrant 
new designing techniques 

Induction heating serves to speed pro- 
duction 

Limits of formability for sheet mag- 
nesium parts 

Metal-plated wood and plastic parts... 

New glues stimulate design in bonded 
constructions 


power 

Plrenolic laminated sheet “for low-pres- 
sure hot-forming 

Precision-casting process saves machin- 
ing operations 

Production considerations in engineering 
design 

Relative costs of parts made by five 
different methods 

Sheet-steel stamping assemblies produce 
economies in production 

Stampings joined by brazing make low- 
cost sturdy parts 

Tubes with reduced ends for light tubu- 
lar structures 

Typical metal spinnings—designs and 
applications , 

Undercuts in place of fillets simplify 
cylindrical grinding 

Vacuum forming speeds fabrication of 
Plastic sheets 

Welding refinements simplify sheet-metal 
fabrication 





REFERENCE BOOK SHEETS 





Area of circular segment 

Effect of temperature on properties of 
Plastic sheets 

High-temperature properties of annealed 
magnesium alloy sheet 

Influence of temperature 
phenolic materials 

Lamp dimming rheostat chart 

Length of circular arc 

Method for estimating the shear modulus 
of elasticity 

Plate diameters for formed domes and 
heads 


on molded 


Standard holes for pins and bolts, and 
cylindrical fits 

——— cantilever beam of constant 
ep 
(see correction) 

Volumes of spherical segments 

Volute spring design data 

—. torque nomogram for aircraft 
nu 





RESEARCH 
AND TEST METHODS 





Automatic recording of data 
structural testing work 
Car axle failures traced to absorption 

of bearing metal 
—— tests of parts made basis for 4 
i 


speeds 





STANDARDS 
AND STANDARDIZATION 





AGMA standard for lubrication of in- 
closed and open gearing 

AGMA tentative standard system fine- 
pitch straight bevel gears 

Cleaning of magnesium surfaces for sat- 
isfactory spot welds.... 

Design of pressure vessels limited by 
inspection requirements 

Distinctive symbol adopted to designate 
surface finish 7 

Engineering standards systems reduce 
design costs .. 

Measuring methods described for surface 
roughness specification . 

Standard holes for pins and bolts, and 
cylindrical fits 8 

Standards for surface quality and ma- 
chine finish designation 

Standards for the acceptance or rejection 
of driven rivets 

Surface roughness ve tor tactual 
COMpParisONS .....ee0+- 
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SLEEVE TYPE BEARINGS 


Every Type of Industry | 


For the New Product 


One sure way to make a sales leader out 
of your new product is to build real per- 
formance into it. The best way of securing 
performance is to select the correct bearing 
for each application. The easiest way to 
select the right bearing is to consult with 
Johnson Bronze. 


We are particularly well fitted to assist you. 
As we manufacture all types of sleeve- 
bearings . . . cast bronze . . . babbitt lined 
. .. sheet metal . . . powdered bronze, we 
hold no prejudice for any one kind. All of 
our experience, our facilities and our re- 
search for more than thirty-five years have 
been devoted to producing better bearings. 


Why not call in a Johnson Engineer now? 
Permit him to review your applications .. . 
to make recommendations based on your 
operating requirements. There is one located 
near you. There is no obligation. 


* been terrific . . 


For Maintenance 


The operating schedules of practically all 
machines during the past five years have 
. without parallel in our 
industrial history. Yet most manufacturers 
believe that the schedules for the postwar 
period will be even greater. How is your 
equipment going to meet this demand? 


The first thing to check is the ‘bearings. 
No doubt a good many will have to be 
replaced. When replacement is necessary 
—specify Johnson Bronze. We offer you the 
most complete line on the market . . . over 
350 sizes of UNIVERSAL Bronze Bars . 
over 800 sizes of plain cast bronze bearings 
. .. 250 types of Electric Motor Bearings... 
babbitt and Ledaloyl, self-lubricating bear- 
ings. Every item in the line is the highest 
quality possible. 


Call your local Johnson Bronze Distributor 
or write for Catalogue No. 410. 


JOHNSON BRONZE COMPANY 
508 $. MILL STREET - NEW CASTLE, PA. 





lhe Magic of Clechical Corttiol 


Renae another look at that new product your désigners‘are plan- 
ning. It may be that Automatic Electric control devices can make 
it function better—at lower cost. It’s worth checking into. 


To help designers perfect new developments—or improve old ones 
* —Automatic Electric offers this unique three-point service: 





Here are jobs that-can be done easier 


: P ; and better with Automatic Electric 
1. Technical advice by experienced field engineers, who know 


% trol devi : 
the “how” and “why” of control technique. <r 


2. A complete range of relays, stepping switches, and other con- ' Automatic Selection and Switching of 
trol units—time-proved products readily adapted to your 


Circuits « Time, Temperature and Se- 
needs. 


eee d f F oe , quence Control « Counting and Total- 
3. ea ay manufacturing service for complete engineered izing ¢ Inspection and Sorting Operations 
e All Types of Electrical and Electronic 


Ask our field engineer for a copy of our catalog of control devices. 
Control. 


He will be glad to show you how they can serve you. 


AND OTHER CONTROL DEVICES Ag 
AUTOMATIC ELECTRIC SALES CORPORATION 
a A U T O M A T ; C 1033 West Van Buren Street © Chicago 7, Illinois 


“4, E L E C T R i res In Canada: Automatic Electric 


(Canada) Limited, Toronto 
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The telephone was still a novel device when Connecticut Tele- 
phone & Electric opened the doors of its first modest factory. 
Ever since, its people seem to have formed the habit of con- 
tributing to each revolutionary step ahead in communications. 

For example, they helped to take the electronic tube out 
of the laboratory, and put it to work for everybody, by pro- 
ducing one of the first such tubes to be manufactured on a 
commercial scale. 

For the past four years, every ounce of our engineering 
and production experience has been at work for Uncle Sam. 
Postwar American industry will naturally seek to draw on the 
know-how developed during the war. Ours applies not only 
to communications, but to the general field of electronics and 
precision electrical engineering and manufacturing. If you 
have a problem involving communications, product improve- 
ment, product contvel, ignition, or the manufacture of precision 


electrical devices, our particular know-how is at your disposal. 


CONNECTICUT TELEPHONE 
& ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC. 
MERIDEN, CONNECTICUT 


TELEPHONIC SYSTEMS ® SIGNALLING EQUIPMENT @ ELECTRONIC 
DEVICES @ ELECTRICAL EQUIPMENT @ HOSPITAL AND SCHOOL .COM- 
MUNICATIONS AND SIGNALLING SYSTEMS @ IGNITION SYSTEMS 


BACKGROUND 


FOR 


KNOW-HOW 
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Supplying the precise type of wire and cable to 
meet the specific problem of your product is a 
vpeciality of Auto-Lite. Years of experimentation 
to achieve characteristics like increased heat re- 
sistance and improved performance lie behind 
every reel of Auto-Lite’s electrical wire and cable. 


Ample manufacturing facilities permit custom- 
made production whenever necessary, and a 
firmly established reputation for dependability 
assures specified performance. 

For help on any wire or cable problem that you 
may have, write to 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO Wire and Cable Division 


PORT HURON, MICH. 


EIN “EVERYTHING FOR THE BOYS” STARRING DICK HAYM E S—EVERY TUESDAY NIGHT—NBC NETWORK 


Phopuct ENcInrEERING — DeceMBER, 1944 77 






































cL E 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and Industrial Use 












CLARE “CUSTOM-BUILT” RELAYS 


Can be depended on under most severe conditions of Temperature 
. .. Humidity .. . Atmospheric Pressure .. . Voltage... or Vibration 


i Bem Clare Type “C” d.c. Relay, like all Clare “Custom-Built” Re- 
lays, has that unusual flexibility of design that permits the design 
engineer to have just the relay for the specific function required. 


By “custom-building” the Clare Type “C” Relay in this way, Clare 
assures exceptional service in spots where hard usage, long life and 
absolute dependability are of prime consideration. Severe conditions 
of temperature, humidity, atmospheric pressure, voltage and vibra- 
tion are met by including in the relay construction the particular 
Clare feature or features to meet them. 


The Clare Type “C” Relay can be “custom-built” to work perfectly 
under conditions that call for definite times for operation and release 
of the relay, high speed keying without contact chatter, marginal 
operation which may include close pick-up and drop-out values, the 
transfer and switching of high frequency circuits .. .and many others. 


Design engineers have found the innumerable contact arrangements 
possible with the Clare Type “C”’ to be valuable. Some of the impor- 
tant uses to which these relays have been put include: 


@ Sequence control of machine tools 

@ Radio, radar or other electronic controls 
@ Electric eye controls 

@ Counting equipment 

@ Alarm systems 


Pictured and described here are some of the special Clare construc- 
tion features that make it possible for Clare Relays to so effectively 
reduce overall relay cost, simplify installation and insure better and 
more dependable performance. 


Clare engineers are ready at all times to assist in developing a relay 
“custom-built” to your exact requirements. Send for the Clare catalog 
and data book. C. P. Clare & Co., 4719 West Sunnyside Avenue, 
Chicago (30), Illinois. Sales engineers in all principal cities. Cable 
address: CLARELAY. 


RELAY S 
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rakes a lot of oomph to work a plane’s _ple switch or with automatic controls. 


ly landing gear or its flaps and shutters. They ‘re tough and strong, yet tip the scales 
; For loads run high at pursuit speeds. in ounces or paltry pounds. 
r It-calls for sure-fire, precise action. Pilots Other industr. ies, too, are going to find 
must have hair-trigger response. There’s important jobs for these precise, efficient 
ats no time for fussing. little hard workers. We believe you might 
or- be interested in the work they can do. 
Here you see some of the mighty midgets ; 
that were built to do these jobs. That is why we tell you about them now. 
If you have a problem of precise control 
They are called Lear Actuators. And they or of actuating with either linear or 
have been designed to be powerful, yet rotary motion get in touch with us. Our 
“perate on a plane’s limited electric cur. engineers are eager to give you the 
rent. They position accurately with asim. benefit of their experience. 
nd 


and Grand Rapids, Mich; 


Formerly Lear Avia, Inc. 
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FLIES THE WORLD'S MOST MOTORIZED PLANE 


From the moment its four giant engines start their 
thunder, until its tricycle landing gear again touches 
ground, scores of tiny electric motors, of many 
types, help guide and make the Superfortress all 
that its name implies. 
‘Electric Motors, many more precisely built than 
the finest watch, aid the pilot in setting his course 
.. . and holding it. They activate the instruments 
Wings that embrace the that fill the flight engineer’s panel. They make it 
Sc ected 4 Ba possible to bomb with pin-point accuracy . . . and 
the global missions for record the results. They help the gunners wipe out 
— sng oo, ” enemy planes. Even the radio operator depends on 
motors to get messages through. 

Delco Appliance, which has already delivered sev- 
eral million precision-built war motors, is proud to 
be supplying most of the electric motors that help 
the B-29’s fly the world. 


APPLIANCE 


ROCHESTER, N. Y. 


DIVISION of GENERAL MOTORS 


PEACETIME PRODUCTS: DELCO APPLIANCE MOTORS, DELCO 
AUTOMATIC HEAT (OIL-GAS-COAL) DELCO LIGHT AND POWER 
PLANTS, DELCO-LIGHT BATTERIES AND DELCO WATER SYSTEMS. 





THE MORE BONDS YOU BUY 
THE MORE PLANES THEY FLY 
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"§C” Across-the-line Starters are sturdily 
built to give maximum service with mini- 
hum maintenance. 


They are compact in size, yet there's plenty 
of wiring space in the cabinets, which are 
provided with concentric knockouts at top, 
fide and back. 


Magnets are vertical lift hinged armature 


type, with low operating current character- 


istics, and they won't close from accidental 
jarring. 

Non-carbonizing Arc Shields—Thermal 
Overload Relays with External Reset— 
Silver-to-silver, double break N. O. or N. C. 
control circuit contacis—Arrangement for 
locking cabinets provided—These are some 


of the many features of "3C” A. C. starters. 


OFFICES IN PRINCIPAL CITIES 





THE CLARK CONTROLLER CO, 





41146 EAST 152"°ST. 


Miobucr ENcINEERING —- DEcEMBER, 1944 


CLEVELAND, 10, OHIO 





How to assure. Environment-Free~.operation: 


have your prodast: FEDELCO- SEALED 


by Federal Electric Company, Inc. Fedelco Sealing Service 


How we Fedelco-Seal 
a Clare Type ‘‘G” Relay 


Ideal working conditions are sealed-in, en- 
vironment sealed-out, by Fedelco-Sealing. 


é.. A . 
. ,¢y IS \ 
ae ; 
a 
£ 
4 
Metal base with ? 2. Base, with ter 
sles for contact minals sealed in 
Vabilsle title h Mmelale| 


To assure: the long, reliable operation 
designed and built into your product, 
take this final step: control environment 
—dust, bugs, tampering, and moisture 


—with Fedelco-Sealing. 


Fedelco-Sealing is a new method of 
sealing-in ideal working conditions for 
electrical and mechanical devices. It 
surrounds your product with a her- 
metically-sealed metal enclosure. The 
enclosure may be evacuated and filled 
with dry air or inert gas, at atmospheric 
Leto! enchomane or higher pressure. 

Sette i ao « We can Fedelco-Seal your product for 
you... or you can F edelco-Seal in your 
oun eo, Federal Electric Company, 
Inc. will Fedelco-Seal your products 
and return them to you. Or you can do 
your own Fedelco-Sealing. Fedelco 
Engineers will show you how, by our 
own methods, with our equipment. 


Get the details on Fedelco-Sealing —NOW 


; Ney ah J The use of Fedelco-Sealing is increasing 
aod rapidly. You will want to know about 
ee this method. Send us samples of your 


with dry air, or inert gos, at atmospheric or 


product to be sealed, or describe your 
higher pressure. Evacuating tube is sealed ? 
off, completing the Fedelco-Sealing process productand your problem. Write or 
call any of the offices listed below. 


FEDERAL ELECTRIC COMPANY, INC. 


8700 South State Street, Chicago 19, Illinois » Phone ViNcennes 5300 


E. B. Mathewson Company, sales agents * 612 North Michigan Avenue, Chicago 11, Illinois « Phone WHitehall 4822 


Real Estate Trust is 





We Can’t Let Up Now=— 
BUY EXTRA WAR BONDS 


One feature alone did not give Sun- 

light fractional-horsepower motors 

their reputation for dependable 

performance. It is the accumula- 

tion of those features—the “extras”’ 
which mean so much to quality—that has long 
influenced scores of manufacturers to specify 
Sunlight motors in their products. 


Those “extras” are based on a sound knowledge 
of what an electric motor needs for top per- 
formance under widely varying working 
conditions. They represent technical skill de-. 
veloped in manufacturing more than eight 
million Sunlight motors during 28 years . . 
the design know-how that has eliminated all 
“bugs.” This means a lot to users. 


For extra protection Sunlight motors have: 


1. Extra-heavy coatings of dielectric insulation on 
all wiring—to guard against short circuits and the 
danger of burning out the motor. 


2. Extra power through full-rated starting capacity 


—to prevent starting strains. Sunlight motors have 


up to three times the rated starting capacity, for 
safety. 


3. Full-gauge copper wire—to reduce heat gener- 
ation in armature and magnet. 


4. Diamond-bored bearings—microscopically smooth 
—to provide trouble-free performance. 


5. Self-oiling cast-bronze journals —to reduce fric- 
tion and the chance of motor neglect. Sunlight 
mofors require minimum servicing. 


Couple these “extras” with engineering know- 
how and extensive manufacturing facilities and 
you will know why Sunlight motors are speci- 
fied to power many of the country’s leading 
makes of electrical appliances. 





Variable Tuning Son 


Mechanisms and Actu at 


A NEW DIVISION 


UNDER THE DIRECTION OF 


LEE GOLDER 


identified for more than 20 years with 
the manufacture of radio speakers. 


Millions of radio components onthe The addition of a complete line of 
far flung battle areas of the'world bearthe == speakers is, therefore, ‘not a venture into a i 
G.I. insignia. What they have accomplished new field, but the logical outgrowth of our - 
is already in the archives. 3 aes expanded facilities, developed by wartime 
; a activities and. increased Fesources in the 
Behind General Instrument’s record 


| radio equipment industry. _ 
of achievement in the quantity production © 


of electronic equipment fof military use, 3 ae The resourcefulness and ingenuity—the 
stands nearly a quarter century of highly” ste ete “~~ A gcie paeie notine ee made 
specialized production and! ‘experience ae ss aes hy 

the field of radio components for ome 

ceiving sets. 


GENERAL ELECTE 
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These partial motors employ the same 
high grade vacuum impregnated insu- 
lation, rotor and stator construction 
that are inherent in the C-W standard 
squirrel caged machines. These motors 
ate available from 208 to 550 volts, 2 
or 3 phase, to 150 horsepower at 3600 
L.p.m. 


C-W POWER BLUE PRINT FOR 
YOUR POST-WAR PRODUCT! 























SEALEDPOWER (COW L-COOLED) MOTOR—FOR ALL POLYPHASE ALTER- 
CIRCUITS, 2 TO 15 HP NEMA DIMENSIONED 


We PEACE IS MADE—be prepared to produce that planned 
post-war product with adequate, dependable Crocker- 
Wheeler power. Our facilities and expert engineering knowledge 


will help you work out tomorrow’s power system. 


You will find efficiency and longer life in the pictured C-W 
squirrel cage SEALEDPOWER motors. Complete data on C-W AC 
Motors, DC Motors, AC Generators, DC Generators, Turbo- 
Generators, and Couplings is available at our nearest C-W office. 


Whether your motor requirements are for standard or built-in 
machines, C-W engineering experience and service will help build 
your power blueprint now. 


CROCKER-WHEELER 


A Division of 


JOSHUA HENDY IRON WORKS 


AMPERE, NEW JERSEY 
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Chromium plated latch 
plate and spring actu 
ated piston 





A Big, Husky Switch That Locks Against Jar and Vibration 


The Mossman Series 4101 Heavy Duty Lever Switch 
is a switch that locks for keeps. Once it is locked in 
position, no amount of jar and vibration can shake 
it loose. 


A heavy brass frame, rigidly braced, gives the 
rugged construction necessary in many places where 
a heavy duty switch is required. This chassis supports 
a chromium plated latch plate and spring actuated 
piston in which a roller is mounted clevis fashion. 


The Series 4101 is a three-position switch. Stops are 
set into the latch plate to effect locking, non-locking 
and no-throw positions. Lever action can be supplied 
with changes from three-position to two-position; 
also from locking to non-locking and vice versa. 


Specific needs for contact arrangements are met by 
combinations of any of the six basic contact forms 
shown. Inverted forms may also be provided where 
space-saving is a factor. 


Standard heavy duty contacts are of 3/16” 
diameter fine silver, rated at 10 amperes, 110 
volts, a.c. (non-inductive). For extra heavy duty, 
contacts are of 5/16” silver alloy, rated at 20 am- 
peres, 110 volts a.c., (non-inductive). Other contact 








materials are available to meet special conditions, 


Send for the Mossman catalog for complete de- 
scription of the Series 4101 Heavy Duty Lever Switch 
and the many other precision electrical components 
in the Mossman line. These include many types of 
heavy duty multiple circuit lever switches, turn 
switches, push switches, plug jacks and special 
switching components. 





ASK ABOUT THESE 
MOSSMAN HEAVY DUTY SWITCHES 


Series 6300 Heavy Duty Turn Switches 


Meet the most exacting requirements for heavy 
duty, multiple circuit turn switches. Are available 
as both three position and two position switches. 


Series 4200 Heavy Duty Lever Switches 


Combine many of the outstanding features of the 
Series 4100 switches with lighter weight and more 
compact size. Frame is of zinc or aluminum die 
casting. Also available as three position or two 
position switches. 











DONALD P. MOSSMAN, Inc., 612 North Michigan Avenue, Chicago (11), Illinois 


MOSSMAN 


Propuct ENCINEERING — DecemBeRr, 1% 




























for your post-war radio 


For distinct, accurate tuning, include in 





your post-war radio manufacture the variable 
air condensers and push button 


tuning devices of Radio Condenser Company. 


The job these condensers are doing 





today in bringing every message distinctly 
and accurately to the men in our 

armed forces — should warrant your using 
them to assure the same distinct 


tuning in commercial sets. 


Because of their recognition today, we 


heartily recommend them for your post-war radio. 





RADIO CONDENSER co. 


CAMDEN, N. J. 
RADIO CONDENSER CO. LTD., TORONTO, CAN. 
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+. Doing a war job today 
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e-tube system, has solved hundreds 
blems for design engineers in many 


€, maintenance-free operation, the EXACTOR 
C CONTROL is saving thousands of dollars and 
of engineering-hours for many of America’s top- 


ring to install or maintain, the EXACTOR HYDRAULIC 

NTROL is well worth investigating if you have a control 
problem involving the accurate transmission of applied 
motion over distances up to 200 feet. 


Sperry's EXACTOR HYDRAULIC CONTROL is rated at 100 inch-pounds torque in 
either direction or as high as 400 inch-pounds in one direction. 


HOBOKEN : NEW JERSEY 


FILL OUT AND MAIL COUPON BELOW. NO OBLIGATION! 
P.E. E.H.C. 12-44 


SPERRY PRODUCTS, HOBOKEN, NEW JERSEY 


Gentlemen: 


Please send me, at no cost, a copy of your Bulletin 78-D containing 
complete details on your EXACTOR HYDRAULIC CONTROL. 


NAME 
TITLE .. 
COMPANY 
ADDRESS 
Civ ..... 
STATE ... 
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Industry is entering an 
era of electronics, 
marked by the keenest 
competition in business 
history. The rich rewards 
will surely go to those 
who employ Creative 
Electrical Engineering to 
best advantage. 


In this highly technical 
field, LELAND Electric 
has solved many diffi- 
cult electrical problems 
with skill and ingenuity. 
This valuable experience 
may be the key to your 
post-war plan. We in- 
vite your inquiry. 


MOTOR GENERATOR SET, NAVY TYPE 3 UNIT—A.C. 
or D.C. drive, and up to 2¥4 KW, A.C. or D.C. ovtput 
—special frequencies, governor speed controlled. 
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Gives You the New Design 


of ateh@) ol-lachilave woh Zelaliolet=1: 
of CONSTANT SPEED 





Here is a new Oster development in a constant speed, governor. 

controlled motor that backs up your good judgment when you 

specify it for applications where constant speed is a necessity, 

This motor is now in production and deliveries can be made in 

the very near future. Here are the features that assure you of 

satisfaction: 

Housing: Die cast aluminum end brackets, Mild steel field housing. Totally 
enclosed. 

Finish: Black anodized end brackets. Cadmium plated field housing. 

Weight: 15 Oz. 

Bearings: Single shielded ball bearings, lubricated with a grease suitable 
for any specific application. Bearing housings fitted with steel inserts, 

Windings & Insulation: Field coils and armature wound with a select grade 


of insulated copper wire and impregnated with a high quality heat 
and moisture resisting insulating varnish. 


Brushes: Equipped with high grade metal graphite brushes. Beryllium cop- 
per brush springs. 


Governor: Furnished with a centrifugal governor to maintain constant speed 
over a voltage range of 25 to 30 volts. 


Temperature Rise: Maximum frame temperature rise at all output will 
not exceed 55° C, 


Modifications: Motors can be furnished with special shaft extensions, mount 
ing arrangements, finishes, leads, etc. All modified units are com 
sidered special. 


4 MOUNTING Hotes / 
6-32 TAP 


Let us help you fit this and other 
Oster Motors to your requirements. 


John Oster Manufacturing Co. 


GEPARTMENT P-22 * RACINE, WISCONSIN 
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J‘\NSWERS TO (())UESTIONS 





1. Solenoids make use of the electro- 


| " NON-MAGNETIC magnet principle to operate devices that 
STELLITE WELDED ; . GUIDE PLATES 


CORE-BONDING 4 require push or pull motion. 
LAMINATIONS é gs qu Pp P 


BAKELITE : #-F 2 The Solenoid principle is not new, but 


SPOOL ENDS FLUSH RIVETED 


OUTSIDE . war production has developed many im- 
ARMATURE “ ‘ 
portant new applications. 


3 PLY 


VARNISH HAND WOUND 
CAMBRIC 


son : COPPER COIL 3 Some of the uses of Solenoids—many 
HEAVY FULLY 


IMPREGNATED of them presenting new and original 
CORD ONE CENTRALLY 


| E LOCATED AIR GAP engineering—that have been developed 
STELLITE WELDED j 2) 


POINT OF 4 “ 
cect : : by National Acme are: 


e STEEL 
SHADING COIL ; COIL LINER 
i 





e223 


Actuate clutches Move levers 

HIGH GRADE Operate switches Operate valves 

IRON 

LAMINATIONS Machine controls Vibrate cutting knives 
Gun firing mechanisms Open and close doors 
Operate safety devices Holding chucks 

Eject work in process Hopper opening and closing 


Clamping devices Sorting inspected parts 


= 


4 Solenoids are space-saving, depend- 
able, easy to install, can be remote- 
controlled, often eliminate more complex 
mechanisms and make machines more 


Double Solenoid for forward and reverse of hydraulic valve. automatic. 


88 2 2 8 FREE 


5 National Acme engineers design and 
build a wide variety of Solenoids in’ | 


capacities from 4 to 35 lbs. push or pull. 


Inquiries involving special problems that 
arise from your new designs, or for more 
dependable performance on old applica- 
= tions, are welcomed. 
a Mithila — For standard Solenoids, ask for Bulle- 
Valve sinanaisli Solenoid die euecnilt ‘eaing 4 Solenoid used in EM-Al 
leather-faced plunger stop. in Electric Counters. tin y 


170 EAST 131 - CLEVELAND 8, OHIO 
ACME GRIDLEY 4-6 AND 8 SPINDLE Pl AND CHUCKING ie Ics SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES AND TAPS 
THE CHRONOLOG + LIMIT, MOTOR STARTER AND CONTROL STATION SWITCHES + SOLENOIDS + CENTRIFUGES + CONTRACT MANUFACTURING 
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If any Relay type ever deserved the 
name “All-Purpose” it is Type 10OXBX 
of the Struthers-Dunn 10-frame series. 
While new and special types come 


and go, this popular 2P. D.T. relay: 


continues in heavy favor with leading 
users to whom its extreme versatility 
on a wide range of applications holds 
strong appeal. From audio frequency 
circuits to motor control circuits; 
from naval battle announcing sta- 
tions where shock resistance is im- 
portant, to aircraft use where vibra- 
tion is a big factor, 1OXBX relays are 
performing competently and well. 
These relays are light, small, and 


STRUTHERS-DUNN, Inc., 1321 ARCH ST., PHILADELPHIA 7, PA. 


_.. A GOOD RELAY TO KNOW! 


fae 


sturdy. Highly electrically efficient, 
they deliver a lot of power for their 
size. Contact pressures up to 50 
grams are available. Bakelite insula- 
tion is supplied for power circuit 
applications, and ceramic insulation 
for radio-frequency use. A-C coils to 
115v, 60 cycles; or d-c coils to 115v 
are available. Contacts may be in any 
desired combination up to and in- 
cluding 3 pole, double throw. All 
10XBX relays withstand 10G vibra- 
tion and are highly resistant to shock. 
Other relays of the 10-frame series 
are available in either single or three 
pole contact arrangements. 


WRITE for the big Struthers-Dunn 48-page 


Catalog and Relay Engineering Data Book. 


~ STRUTHERS-DUNN 


HIGHLY RESISTANT TO 
SHOCK AND VIBRATION 
















The | 
| plete 
and 
utili: 

base 

DISTRICT ENGINEERING OFFICES: ATLANTA-© BALTIMORE © BOSTON ¢ BUFFALO © CHICAGO « CINCINNATI e CLEVELAND term 
DALLAS ¢ DENVER © DETROIT ¢ HARTFORD ¢ INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS © MONTREAL cial 


NEW YORK © PITTSBURGH ¢ ST. LOUIS © SAN FRANCISCO e SEATTLE ¢ SYRACUSE © TORONTO ¢ WASHINGTON 
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The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
tial horizontal and vertical mountings are available. 


Available in sizes 5 H.P. and smaller. 
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The tens of thousands of owners who already have Howell h 
Motors are “walking on air.” Producers do like quality. 


But, we all know the entire electric motor industry is | 
confronted with a serious situation today. Demands for 
motors are up. Manpower is short. Materials are scarce. L 

While we are swamped with orders for Howell Motors, ! 
we have flatly refused to skimp on quality in order to speed | 
production. However, we fully recognize our obligation tc | 
put forth the maximum effort in serving our customers { 


NOW! This, we are doing. | 


Qa (lougiower | 
Pe aie MOTORS COMPAN). 


HOWELL, MICHIGAN | 
Manufacturers of Quality Motors Since 1915 


' 
fi 





tacroased Fewer and Coustant Foeed 


ooo VET FITS MOTOR SPACE AVAILABLE 





The requirements of a manufacturer of instruments 
called for a constant speed motor that had more 
power than a standard clock motor previously used, 
yet still fitted the original space allowed. 


@ 
° 


Typical Recorder Powered with Holtzer-Cabot Motor 
Holtzer-Cabot designed the special synchronous 
motor, illustrated above, which not only filled the 
performance and space requirements, but saved the 


~ 
Ss 





Although today our entire facilities are devoted to 


manufacturer the cost of redesigning and retooling 
to take a larger motor, and also made it possible to 
service instruments in customers’ plants which had 


building special motors for military use, our motor 
development engineers will gladly discuss your post- 
war fractional H. P. motor tequirements with you. 


ATTENUATION IN OBS 


the old type of motor. 
Spoectel Motors Desigued to Fit the Apyolication 


The specialized business of Holtzer- 
HOLT ZER-CABOT 


Cabot isthe designing and building 
Division of First Industrial Corporation 


of special fractional H. P. motors 
to meet special requirements. 
Designers and Builders of Special Fractional HP Motors and Electrical Apparatus 


125 AMORY STREET, BOSTON 19, MASSACHUSETTS ©* CHICAGO, ILLINOIS © NEW YORK, NEW YORK ¢ PHILADELPHIA, PENNSYLVANIA 
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IN THE FIELD OF RADIO NOISE ELIMINATION 
TOBE IS THE ACKNOWLEDGED LEADER 


Oo” engineering result of the war is 
increased knowledge of radio inter- 
ference problems. It will never be lightly 
treated again. No engineer can tackle 
the development of an electrical design 
without giving due consideration to 
minimizing the radio interference it 
creates in operation. Specially designed 
filters, to be built into electrical circuits, 
can usually solve the problem of radio 
interference. 

Here at Tobe is a great storehouse of 





= 8 8 


ATTENUATION iN 08S 
o 
° 





FREQUENCY /N MEGACYCLES 


4 610 2. 


1166 F/LTERET 
ELECTRICAL DATA 


230 


VOLTS AC. 
30 AMPERES 30 


4 6 &W. 20. 40,50. 15. 0 150. 


168 FILTERETTE 
NAVY TYPE CTO- 











’ 4%," 


Width . . 214" 


CONTAINER DIMENSION 


Height . 


. 2%" Overall length 61/4," 








Pah: 


lobe 


> 
& 


Deutschmann Corporation 
CANTON, MASSACHUSETTS 


knowledge in this subject. It is sound 
knowledge, gained by the most intense 
interest and experience of any company 
in the field. 

Tobe Filterizing is a copyright term. 
It means that Tobe knows how to “‘filter- 
ize” man-made radio noise. Why not 
make use of this valuable 16 years’ of 
experience in your own engineering? 
Place your reliance on Tobe and the 
famous Tobe Filterettes. Send us your 
problems now. 


LONG LIFE ASSURED! 


A small part in Victory Today — A BIG PART IN INDUSTRY TOMORROW 
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DIAMOND 
Vulcanized Fibre 


The DIAMOND Vulcanized Fibre part illustrated is 
a handle for a welder’s torch. It is made from 
tubing. DIAMOND Vulcanized Fibre is used for 
this part because DVF is tough, strong and light in 


mic ABO 
Electrica 


c-D P 


- Phenolic: 
mn phenolic. 
sin Plastic 
e Res U 


abricsteds ci Speci 

ical EquiP- aoa? 

efand Fittings: Literature 
e 


Bulletio 
hensive 


” 4 
cegnatee products: 


weight... because it insulates electrically 
and thermally. The handle is econom- 
ically made from DVF because DVF is 
readily machined, formed, spun, sawed 
or otherwise fabricated. For complete 
technical data on this C-D NON-Metallic, 
write for catalog DF. 


DISTRICT OFFICES 


NEW YORK 17 a CLEVELAND 14 . CHICAGO 11 
SPARTANBURG, S.C. « SALES OFFICES IN PRINCIPAL CITIES 
e 
WEST COAST REPRESENTAT VES 
MARWOOD LTD., SAN FRANCISCO 3 
. 

IN CANADA: 

DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


| oselenostal | ccomeed! FIBRE TO OMPANS 


Established 1895.. Manufacturers of Laminated Plastics since 191]—-NEWARK 40 «1)ELAWARE 
a eet let taaetrta etait tA ana SA ee ET NS ch Rat RR Milli == 
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: from the manufacturers of production equip- 
better products at a lower cost. 

ment down through the fabricators of thou- 

is Business realists realize that this is the only sands of products, the wholesaler and retailer 

m practical method of opening the public’s purse —all of whom are trying to deliver a better 

or strings—and thus, through stimulated demand, product to the final user at a lower cost— have 

in build increased production and more jobs. a direct or indirect stake in how well the 
lly : 1 Century organization does its job of helping ' 
Electric motors are production tools, too— ‘ i 
m- E others to make more jobs. I 
ie a component part of the production tools they 
ed drive. Hundreds of leading designers who If you are a manufacturer of motorized pro- 
ete know that Century motors are designed with duction equipment or appliances — call the 
ic, various combinations of engineering features nearest one of Century’s 31 branch offices. } 
’ 


| 


Century ts helping to meet 


INDUSTRY’S 
No. 1 PROBLEM 


— Making more jobs by helping manufacturers 
make more and better products at a lower cost. 


Tough job? Sure! But American industry and 
ingenuity will do it! 


The manufacturers of machine tools and 
other types of processing equipment are mod- 
ernizing their designs with one purpose in 
mind—to help John Q. Public get more and 


to meet specific production problems are tak- 
ing advantage of the production cost saving 
possibilities of Century motors. 








Century’s national organization of motor 
specialists is helping production machinery 


and appliance manufacturers effect savings in 
original design, as well as savings in produc- 


tion output. 


This means that the entire business public — 


A Century Motor Specialist can be of great- 
est help while your design is in the experi- 
mental or drafting board stage. 


fe 


























"CENTURY ELECTRIC COMPANY - 1806 Pine Street, St. Louis 3, Missouri | 


Offices and Stock Points in Principal Cities 
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Tae Telechron Pre-Selector shown here is an 
important development for post-war radios. 
It’s low in cost — recommended for use with 
moderate-price receivers. 


Buyers will like this easy-to-use Pre-Selector, 
with finger-tip control. Each of the 48 keys 
around the Telechron clock dial represents a 
15-minute timing interval. Pulling out a key 


automatically turns the receiver on, at the pre- 
selected station, for 15 minutes—and off at the 
end of the period, unless the next key is pulled _ 
out also. Keys are automatically reset to OFF 
position after timing periods are passed. 


A flick of the finger sets the keys around 
the large and legible clock face. There are no 
knobs to turn, no complicated settings, no 
difficult calculating. Settings can be made as 
much as 10 hours in advance. 


This Telechron Pre-Selector is only one of 
a full line of automatic timing and control 
devices which we can supply for post-war home 
appliances. All use the famous self-starting, 
synchronous Telechron motors and move- 
ments. For full information about Telechron 

timers, wire or write Automatic Control 


Division, Dept. H. 


Telechron 


REG. U.S. PAT. OFF. 








WARREN TELECHRON COMPANY - ASHLAND, MASSACHUSETTS 
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Rejected bar with 
only tiny surface 
flaw noticeable. 


Depth and length 
of same flaw 


exposed by filing. 


How RCA Electron Tubes Help Locate 
Hidden Flaws in Bar Stock 


HIs is the story of a New England 

manufacturer* who used electronic 
inspection to solve his problem of exces- 
sive tool breakage. 


In machining parts from brass bar 
stock, invisible flaws and inclusions in 
the brass caused tool breakage costing 
over $2000 per week. 


To solve the problem, an electronic 
flaw detector, developed and manufac- 
tured by Sperry Products, Inc., Hobo- 
ken, N. J., was purchased to inspect 
all stock before machining. The new 
inspection method detects defects 
Which would cause tool damage and re- 
sulting shut-down. In the first six weeks 
of operation, not one tool was broken, 
tool wear was sharply reduced, and 
production increased 60%! 

How Does It Work? The Sperry elec- 
tronic flaw detector consists of an elec- 
tron-tube oscillator, a detector coil, and 
4 sensitive electron-tube indicator. The 
oscillator supplies alternating current 
to me detector. The brass is passed 


flaw is present, the indicator circuit 
the operator and stops the 


e. Seventeen small RCA electron 
used, 
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through the detector (see photo). If a 


Each bar can 


on a igs: SER ORR SHE, 





be inspected at the rate of 80 feet per 


minute or more. Flaws or inclusions as short as 1/16- 
inch are detected electronically. 


Defects as short as 1/16-inch can be 
located in both ferrous and non-ferrous 
materials. The detector works equally 
well on welded or seamless tubing and 
on bar stock, and locates external or 
internal defects, such as splits, seams, 
and inclusions. 


Advantages: In addition to prevent- 
ing damage to tools and machines, 
automatic electronic detection improves 
product quality, reduces final inspection 
rejections, and prevents failures in the 
field caused by defective material. 


For Further Information on the 
electronic flaw detector write to Sperry 


1919-1944 
25 Years of Progress 
in Radio 
and Electronics 


RADIO VORPORATION OF AMERICA 


RCA VICT 





Products, Inc., Hoboken, N. J. If you 
have some other problem involving the 
use of electron tubes, RCA tube applica- 
tion engineers will be glad to help you 
or to put you in touch with a manu- 


.facturer who can. 


For a copy of the free 32-page book- 
let “Electrons in Action at RCA” which 
shows electronic devices at work in our 
own factories, write to Radio Corpora- 
tion of America, Dept. 62-18P, Harri- 
son, N. J. 


Remember, the Magic Brain of all 
electronic equipment is a Tube... and 
the fountain-head of modern Tube 
development is RCA! 


—t——Z 






DIVISION CAMDEN 
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Design and build your machines to suit their functional requirements 
and don’t worry about the electric motors required to power them. 
Because that is our job. 


We specialize in building “Custom-built” Motors of every description. 
They’re built to conform to the machines, and they do a very efficient 
and outstanding job of powering them. So let yourself go in designing 
your machines. We'll build for you the special motors that will conform 
to those designs. 


You'll be particularly pleased with the Inter-changeable Feature of 
Welco Torque Motors, because the Welco A.C. motor will fit where the 
D.C. motor fits, and vice versa. This exclusive feature is particularly valu- 
able to the machine builder whose designs conform to the modern trend 
of built-in construction and remote control. 


For thirty-five years specialists in custom-built torque motors, any size 
up to 75 H.P. for any application. 


forms 
Write for full details. factur 


THE B. A. WESCHE ELECTRIC CO. CINCINNATI 10, OHIO} &=: 
Dility 
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ade in One Piece... 
by S$ 


To overcome the weaknesses in coil 
forms with cemented bases, Stupakoff manu- 
facturing ingenuity has produced single unit 
construction. The illustrated result — coil 
forms of optimum mechanical and insulating 
properties that assure permanence and sta- 
Dility in operation. Vibration and humidity 

prove the superiority of this design. 


Fr Backed by two generations of experi- 


% 


ence in the manufacture of precision ceramics, 
Stupakoff engineers will give dependable 
assistance in developing insulators for your 
electronic apparatus. An inquiry will put our 
technical knowledge and manufacturing fa- 
cilities at your disposal. 


Do More Than Before—Buy EXTRA War Bonds 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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SS-7 FOR FIXED SETTING FOR 
BAT.-A.C.-D.C. OPERATION 


$S-7 
SS-2 POWER TRANS. PRIMARY TAp 
OR A.C.-D.C. CHANGE OVER 


$S-2 FOR LOOP OR OUTSIDE 
ANTENNA SELECTION 


LPSS-3 MAY BE USEC 
AS VARIABLE TC ¢ 
WAVE BAND SWITCH 
INSTEAD OF $S-3 
AND SS-7 


WITCH FOR — $S-1 POWER SWITCH 


S$S-7 3-POSITION 
TONE SWITCH 


SS-15 
is / SS-9 SOLENOID TYPE 
SS-3 WAVE BAND SWITCH PUSH BUTTON TUNING 


rue SWITCHES oF 


HUNDREDS OF APPLICATIONS 


Line, Slide, Rotary-Action Types 
Inexpensive but Dependable 


ROM post-war radio equipment to and 4-pole styles, with or without 

toys; from instruments to ap- spring return, detent, or other op: 
pliances. Stackpole switches afford a _ tional features. 3-position and various 
completeengineeringselection. They other types are available. Write 
are compact, dependable, low in today for a copy of the 36-page 
price. and are subject to countless Stackpole Electronic Components 
adaptations designed to match your Catalog including Switches, Fixed 
specifications exactly. and Variable Resistors and Iron 

Standard types include 1-, 2-, 3-, Cores for a variety of uses. 


STACKPOLE CARBON COMPANY, St. Mary’s, PA. 


STACKPOLE 


OTHER STACKPOLE PRODUCTS 


BRUSHES - CONTACTS (All corbon, graphite, metal, and composition types) WELDING CARBON PRODUCTS 
POWER TUBE ANODES PACKING, PISTON, and SEAL RINGS VOLTAGE. REGULATOR DISCS 
BATTERY CARBONS POWDER METALLURGY COMPONENTS RHEOSTAT PLATES ‘and DISCS, ett 
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DD new life to your products with Red- 
mond Micromotors, built in sizes up 

to a tenth horsepower. 
Add the revealing touch of experience— 
accomplishment by specialists—the magic 


of precision on a mass production basis. 
Get the exclusive Redmond patents and 


Composite sketch of Redmond facilities 


ox 
) 





OR YOUR POSTWAR PRODUCTS... 
edmond MICROMOTORS 


original Redmond developments. Take ad- 
vantage of Redmond’s 18 active years of 
effort concentrated on micro-power and its 
varied applications. 

Learn all about these fine Micromotors, 
their long life, consistently low operating 
cost, and low first cost. Write us today. 


Shaded Pole AC Micromotors are built in sizes up to 1/20th horsepower. Series and 
Shunt Wound DC Micromotors are built in sizes up to 1/10th horsepower for opera- 
tion at 6 to 115 volts. Micromotors can be tailor-made to meet unusual requirements. 


* edmond Company 


with over 5 acres of floor orea. OWOSSO, MICHIGAN, U. S. A: 
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CUSTOM-BUILT OR STANDARD 
MOTOR CONTROL EQUIPMENT? 


If your post-war reconversion plans call for alterations or additions tg 


your present motor control set-up, be sure to get facts and figures on the 
famous Monitor line before proceeding with final installation arrange. 
ments. That’s because you may find that Monitor equipment can do the 


job better .. . at lower cost. 


This holds true regardless of the size and type motor control equipment 
you may require . . . standard units of the type shown at left which 
cantrol a single motor, or custom-built units of the type shown below 


which control an entire multiple motor operation. 


On all problems of post-war motor control 
. . . see your Monitor field engineer first! 


~~ 





a 


This custom-built unit controls 14 blower motors, 
9 hoist motors, 7 pump motors, and four 20 H.P. 
motors in a large quadruple drive printing press. 





The Monitor Controller Company 


GAY, LOMBARD & FREDERICK STS. BALTIMORE-2, MARYLAND 


CANADIAN AFFILIATE © CANADIAN CONTROLLERS LTD. © TORONTO, ONTARIO, CA 
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MICRO SWITCHES 


The basic Micro Switch is a thumb-size, feather- 
light plastic enclosed, precision, snap-action 
switch, Underwriters’ listed and rated at 1200 
V.A. at 125 to 460 volts a-c. Capacity on d-c 
depends on load characteristics. Accurate re- 
peat performance is experienced over millions 
of operations. Wide variety of basic switches 
and actuators meets requirements varying 
from high vibration resistance to sensitivity of 
Operating force and motion as low as 2/1000 
ounce-inches. Many types of mefal housings 
are available. 


THE hydraulic turning machine, manufactured by the _ plunger protects against the entrance of coolant, oil, chips, 
Gilman Engineering Works of Janesville, Wisconsin, — and dirt throughout the switch life of millions of operations. 
. me tes do Soe ser oar ae . be sp. ee 4 The small size of the Micro Switch and a wide selection of 
operating cycle automatically. easy-to-use actuators and enclosures has fitted it into 
j many special additions to machines already installed, as 
ton of the Micro Switch at the exact point in the . well as to mew designs. The Micro Switch has electrical 
ment of the hydraulically driven slide when the capacity, at line voltage, to control many classes of single 
Head has completed a cut swings the slide away phase motors directly, without intermediate relays or con- 
fhe Work. This motion ‘actuates a sécond Micro tactors, providing accurate, positive, trouble-free control. 
ch w 

; = aucomatic cetuen of the slide vo its Send for Micro Switch Catalog-Handbook No. 60 for 
a complete details on the wide range of housings, actuators, 
die\cast enclosure of the Micro Switch; mounted on and electrical characteristics in which Micro Switches are 
@eapron of the machine, provides rugged conduit con- available. If the switch is desired for aircraft use, also 

Mion, and a synthetic rubber bellows on the operating ask for Handbook-Catalog No. 70. 


’ Micro Switch Corporation, Freeport, Ill. 
Let 8 All Back the Attack Branches: 43 E. Ohio St., Chicago (11) +« 4900 Euclid Ave., Cleveland (3) 
Buy EXTRA War Bonds! 11 Park Pl., New York City (7) » 1709 W. Sth St., Los Angeles (14) « Sales & 
Engineering Offices: Boston - Hartford 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO (MS SWITCH 


MARK 




















1001 USES 


RADIO, SOUND AND COMMUNICATIONS ~ 

















m roe : nis oh 2 EQUIPMENT? 
Phe jraph Cutting Heads 
H ea g : . “ a y 
E C cai M 
densa 
VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors— ee 
Multum in Parvol ... They are ideal for operating AUTOMOTIVE AND AVIATION ) 
fans, movie projectors, light home appliances, toys, EQUIPMENT? 
switches, motion displays, control systems and many i sizes ia 
other applications . . . providing economical con- Cciaieain RE 
densed power for years of service. Voltage Regulators Magnetic Oil Filters 
INSTRUMENTS? 
Our long established standards of : Phish Cardiograph Re 
precision manufacturing from high- Jscitograpt Vibration Pick-up 
est grade materials are strictly ad- Flux Meters 
hered to in these models to insure 
long life without breakdowns. | 
EFFICIENT | _ MISCELLANEOUS PRODUCTS? 

Both the new Model ‘“‘K”’ Motor and Magnetic Separa rcuit Breakers 


the Model “MS” are the shaded pole Man nee Chucks Limit Switches 
induction type—the last word in Model “MS” — Full Size Nests te ay See) aca 
efficient small motor design. They Motor Measures Magnetic Clutches 

can be produced in all standard 14" X2x3% VWelelat: Tail ialemOl-. 414-3 Toys and Novelties 
voltages and frequencies with actual _—— Arc Blow-out Magnets Coin Separators for 
measured power outputs ranging up- ‘ Tentpereituve mad feneae Vending Equipment 
wards to 1/100 H. P. . . Alliance 

moters also can be furnished, in § 

quantity, with variations to adapt 

them to specific applications. 


DEPENDABLE | enter ew any OF Sh yre pout 
Both these models uphold the A/liance , im | ucts, it will pay you to find out how 


ie ta Pry Roe seer behed better permanent magnets can im- 

there will be many “spots” where | prove efficiency and reduce costs. Put 
these Miniature Pow- : 
er Plants will fit re- | your design, development or produc- sig 
pam a . wane pre. ai del “K”—Full Size | tion problemsuptoThe Arnold Engi- NEW Ge: you 


formation. eK s 3: ” | i \ copy of this v 
x 234" x 3% | meering Company. Arnold engineers sbi, ceo 


‘ have been of great assistance to man t al on the 
Remember Alliance! 8 va. . dda —cou 


—YOUR ALLY IN WAR AS IN PEACE | manufacturers and are at your service = and application of 


modern Alnico per 
to advise exactly what Alnico perma- manent magnets. 


nent magnet will solve Write us, on you 
: company letterhead, 
your particular problem. _ today. 


i THE ARNOLD ENGINEERING (OMPA\ 










Specialists in the manufacture of ALNICO PERMANENT MAGNETS 


Propuct ENGINEERING — Decemser, 1% 











Here’s another difficult hardening job, done 
simply and quickly with Megatherm. 

Exact contour hardening of the inner gear of 
these supercharger clutch discs was done in less 
than 24 of a second each. 

These gears were hardened to a depth of .050”, 
with the hardening closely following the tooth 
and root contour of the gear surface, without 
affecting the strength or ductility of the remain- 
ing metal. The unretouched photograph above 
tells the story. 

To do this contour hardening a jig was built 
to support the disc so that its inner surface sur- 


AND PAT, TRADE MARE 


wil 
Mm > 


..e 


rounded a two-turn induction coil, directly con- 
nected to the output terminals of the 25 kw 
Megatherm. 

The Megatherm automatic timer limits the 
heat period to exactly 74 of a second, then 
operates a solenoid which trips the disc into an 
oil-quench bath. 

Here is another example of Megatherm’s adapt- 
ability to many hardening problems involving 
irregular and “hard-to-get-at” surfaces. 

If you have a surface hardening problem .. . 
whether for wartime or peacetime application 

. consult Federal’s Megatherm engineers for 
the answer or write for complete data, 


INDUSTRIAL ELECTRONICS DIVISION 


of a SECOND 


3K 









Heat machine parts- 


wn CHROMALOX 


Etcctrce HEATING UNITS 





















er CARTRIDGE UNITS 
ao applied to a 
mold or platen 
Drill holes of size 
provide a snug fit, for 
as many units as are 


needed. A simply con. 
structed cover, held on 






$ ij 











ASSEMBLED RHEOSTATS 


ERE is a Ward Leonard assembled rheostat 

designed for production testing of grid- | 
controlled rectifier tubes. It consists of five face 
plates with each face plate composed of two 
rheostats, Each rheostat will drop from 0 to 375 | 
volts at any current between I5 and 0.15 amperes. 
The rheostats are mechanically connected but 
electrically independent. They may be connected 
in series to give a maximum drop of 3,750 volts 
or in parallel to give a maximum current of 
150 amperes. The assembly is tested at 10,000 
volts to ground and 2,000 volts between rheostats. 


Whenever you 
have an electric 
control prob- 


lem, Ward 


















































neers are at 
your service. 


Ward Leonard line of rbeostats in- 
cludes steel plate types, porcelain ring types 
and ribohm face plate types. 
provide.control. for the minute current. re- 
quirements. of the laboratory and the beaviest 
current demands in industrial applications. 


Send for rheostat bulletins of interest to you. 


RELAYS + RESISTORS + RHEOSTATS 


Electric control (wy) devices since 1892. 





WARD LEONARD ELECTRIC COMPANY 
63 SOUTH STREET, MOUNT VERNON, N. Y. 





CHROMALOX COVER with screws, protects 
CARTRIDGE UNIT the terminals. 
slip fit in hole. 
STRIP HEATERS 
applied beneath 


platen or plate 

Weld studs to bottom 
of plate, for Utility 
Clamps, which hold the 
strip heaters firmly in 
contact with the plate 
insuring most econom. 
ical transfer of heat, 








RING UNITS 
nested, to heat 
a circular area 
Weld studs to bottom 
of plate and with Util. 
ity Clamps hold nested 
units firmly in place. 
For moderate degree 
of heat use a simple 
ring. These units ore 
simply strip heaters in 
circular form. 





















Cartridge unit, strip heater 
and ring units as used 
above. All of these units 
come in a wide range of 
standard lengths or sizes, 
and have thousands of 
industrial applications. 






















if you have a spe- 
cific application, 
| write us with rough 
| pencil sketch of conditions. Our 
| engineering cooperation is at your 
| service. Chromalox Catalog mailed 


on request. 
EDWIN L. WIEGAND CO. 


7535 Thomas Bivd., Pittsburgh 8, Pa. 







CHROMALOX ~»meo: 


ELECTRIC HEAT AT ITS BEST 
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i (ts going to take a 
4b GONG MOTOR... 


ize OF 


an? 


mal 


ROBBINS AND WLW 


Fie: 


z. new product you're thinking about... if it’s 
going to take a motor, investigate what motor parts 
can do in reducing size, weight, or unsightly contours. 
Begin by asking for your copy of the new, free R&M bination of R&M motor parts that is just what you're 
Matched Motor Parts catalog. In it you will find plenty looking'for- 
of facts and figures to help you decide on the right Thirty-two pages of text, illustrations, diagrams, 
power unit for the job. and charts are yours for the asking. Send for your 
; ch those facts against the factors of power sup- B. copy, of the new R&M Matched Motor 
@vailable, duty cycle expected, weight and cubic ) Parts sagalog, today, 
inch volume per horsepower, operating performance, 


speed-torque characteristics, starting torque, venti- ROBBINS &e MYERS e INC. 
lating method, and cost. MOTOR DIVISION SPRINGFIELD OHIO 


RANES © MACHINE DRIVES * FANS * MOYNO PUMPS 


Do that, and you'll find that there is one right com- 
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SMALL MOTORS 

































Paragon 
PRESET TIMERS 


Paragon improved man- 





ually preset timers cay 
be preset to perform a 
great variety of opera- 
tions . . .to allow a given 





operation to continue for 
almost any pre-deter- 
mined time limit. . . to 
close or open a circuit at 


: . ki the end of the preset 
for General Purpose® #22: . 


time. Synchronous motor 


Applications | operated. Assures abso- 





lute accuracy of the tim- 







Types—Split Phase, Capaci- 
tor, Shaded Pole, and Di- 
rect Current 

Speeds — 1100, 1700, 3400 
RPM 

Power—I /80 to 1/20 HP, 
depending on speed 

Voltages—up to 440 AC 
and 250 D.C. 


ing cycle. Not affected 
by vibration or changes 
in ambient temperature. 
Supplied as standard 
with single pole, double | 
throw switches and Boy 































Frequencies—60, 50, and 25 pa ~~, choice of 10 time ranges wey 
Bases—Solid, Resilient of Flange | and 3 types of mountiiig 
Mountings—Horizontal, Sidewall,’ Ceiling or Vertical, with ush 
shaft up or down . 2400 series for fl 
Efficiency—High for such small powers 26h he iS llth bow mounting, 2500 for sur 
OHIO MOTORS INCLUDE or handy box mounting. face mounting, 2900 for 
Split-phase induction to 1/3 T to 100 oz, ft. ina. 
—-. Shaded Pole to 1/30 HP wo} repunting 
Direct Current to | HP Synchronous to | HP 
Capacitor to 2 HP A.C. to D.C. Motor Genera- 
Polyphase to 2 HP . tors to 500: watts 
Aircraft Motors High to Low Voltage D.C. 
Shell Type to 7!/. HP Dynamotors up to 300 watts 
What is your problem? 
| 5911 Maurice Avenue Cleveland 4, Ohio | 
PARAGON ELECTRIC CO. 
708 Old Colony Bldg. ¢ Chicago 5, i 
# 
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i pu PUTTING THE 
“EINGER” ON THE AXIS! 


Aiding in the wizardry of elec- 
tronics, Fenwal THERMOSWITCHES are used 
in radio detection units to insure constant 
temperature of the crystals that select and 
maintain a desired frequency. The rugged con- 


struction and _ extra-sensitivity of Fenwal 
Whue READABILITY COUNTS 257 THERMOSWITCHES make them ideal equip- 
ment for war... and peace. 
Wherever temperatures are critical WESTON ther- 
mometers are preferred because of their large, 
boldly marked dial-type scales. Even though 
mounted high above eye level, or on equipment in 
poorly illuminated areas, the scale is visible, and 
readable, without inconvenience. Thus readings 
are made in less time...and with far greater 
accuracy ...and without the temptation to care- 
lessness that low visibility invites. 





203 PLEASANT ST., ASHLAND, MASSACHUSETTS 








The wide-spread adoption of WESTON ther- 
mometers throughout the 
synthetic rubber, oil refin- 
ing, and other process in- 
dustries has been due to 
this readability, plus the 
records for long-time de- 


pendability which these For r Ha rdeni ! ng ‘Sm ma al i Parts 
simple all-metal thermom- Products being treat- 175 to 2000 Ibs. per hour 


: : ed in EF Chain Belt j ity—— -Free—fonti 
eters have established. Lit- _| Fuldehs: teehee: Uniformity —Scale-Free— Continuously 


erature giving complete > soem The above shows two EF chain belt 
specifications on all models | Gomn ane piel furnaces we installed in one plant. 


, oe oe Hundreds are in operation handling 
gladly furnished on request. Sma products such as listed at left. We 


Weston Electrical Instru- Spring plates build them for gas, oil _ 


heated. 
ment Corporation, 684 Fre- The EF chain belt conveyor type fur 


parts 
linghuysen Ave., Newark 5, wr, nace is one of the most satisfactory 


general purpose furnaces built for 
New Jersey. the continuous, uniform, economical 


production heat treatment of small 
medium size products. 


Send for circulars showing the chain belt and other types of EF production tums 


WE STON The Electric Furnace Co., Salem, Ohio 


edend Ciect Furna f Any F 
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SATISFYING THE WORLD'S TOUGHEST CUSTOMER 


Fittest of the Fleet 


EyY’RE the Fittest of the Fleet — the volunteers who man U. S. submarines. 
Relatively few men have the physical stamina, the mental alertness, the 
in in nerve, that admit them to the submarine service. 

=Because equipment must match the men, everything that goes into the 
Making of a submarine is built to the strictest specifications on record — 
iiust pass careful inspection, endless testing. Knowledge that safety of the 
sibmariners depends upon the ability of equipment to stand up under 
Strains of year-long voyages and shocks of battle makes Navy engineers and 
purchasing agents “tough customers” to satisfy. — 

Star began building equipment to satisfy these “tough customers” in 
World War I, and long before Pearl Harbor, resumed making of motors 
and motor generators for the U. S. Navy. While the Navy does not endorse 
ay product the fact that Star equipment has met and exceeded U. S. Navy 
specifications for submarine use is positive proof of the engineering abil- 
ity of this organization. 

That engineering ability, developed in years of service for “the world’s 
ttighest customer”, is at your service in solving peace-time motor problems. 
Star Electric Motor Company, 200 Bloomfield Ave., Bloomfield, New Jersey. 


STA nw 


What's your special 
motor problem? 


American submarines have a better chance 
of escaping enemy detection while running 
submerged because of the Star steering gear 
motor (above). Extremely quiet operation 
is achieved by advanced design, including 
use of a special Star internal expanding 
shoe brake built integral with the motor. 
Twelve other types of Star motors are used 
on U. S. submarines. 


Star’s Navy record is proof of our ability ; 


to handle your difficult motor problems. 
If a standard Star motor (¥% to 200 H.P.) 
does not meet your needs Star can build 
one that will! We are ready to discuss your 
past-war plans now. 


OTORS 


POWER PACKAGED AS YOU NEED IT 
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Constant and Rigid 
INSPECTION 
of. 
HEIN EM 


MAGNETIC CIRCUIT BE 


Positive 
Unvarying 


PROTECTION 


For Your Equipment 


The girl at the left is inspecting part of the toggle | 


mechanism for accuracy of radius. The next girl is 
inspecting contact bars for amount of deflection under 
a given load. The girl at the right is using an air 
_gage to inspect time-delay tubes for correct inside 
diameter. 


You «may have complete confidence in the positive 


of your HEINEMANN Circuit Breaker. 


operation 


Our Quality Control Department is responsible for | 


production of parts and assemblies according to rigid 
specifications set up by our customers as well as our 
own Engineering Department. 


Process Inspection on sub-assemblies and final as- | 


jsemblies consists of raw materials, parts, finish and 
,workmanship inspection. The completed 
Breaker then passes a final test insuring a finished 


|} product worthy of the HEINEMANN label. 


/HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric 
Est. 1888 


| 109 PLUM STREET TRENTON, N. J. 

















ROD BABBITTING 


ANOTHER PLANT Bie Gee 
CONTROLLED OPERATING "\uie' 


in all 


Aik a. = f 
= nN Legs Ps 


There’s more fo babbitting connecting rode 3 
bearings than< simply applying the metal, 
Not only must the work.be @xpertly dtne, — 
but itis impottent thet frequent Getcled 3 
~ chemical: difalyses be-made of.maferials ine 
orde#to provide a*dependable safeguard © 
Ggainst inferior quality bearing metal, and — 
big assure constant uniformity. 
‘Witeonsin Engine connecting rod bearings ore babbitt. 
ed in our own plant, under our own complete control, 
A Careful check is maintained to make sure that the a 
metal 4ealways What it should be and that it is applied | 


the way it should be. This helps to. make a better engine 
. . designed to dees better service on your equipment, 


orporation 
K 14 WISCONSIN >. \ 
World's nee Builder of Heavy-Duty Air-Cooled zl 








Circuit | 


ge 4 tf 


Keone K ETS 
ENGINEERED BY (bee- 


FOR NEW TYPE OF €{3) NEON AND ARGON 
GLOW LAMPS 


FOR THE 
FOLLOWING 
NUMBERS 


SINGLE CONTACT 
eled 628. 


i 
in 


No. 2096-D.C. Bottom flanged as illus. 
— 2096-S.C: Bottom — as iilys, 
No. 2098-D.C. Top flanged mounting 
No. 2097-S.C. Top flanged mounting 


For Miniature Base Single Contact Only 
SOCKET 


No. 2501 % tn. Long 
Diameter Brass, Nickel 
425 in. Plated 


Ne. 2502 
Diameter 
425 in. 
17/32" Long 


Ne. 2503 
Diameter 


Tet 
HUUUUULAQVAUUONUUUNLUTEE ALATA 


42S in. 
21/32" Long 


df you have @ problem in switch or socket applicetion 
bring it to Cole-Hersee for prompt action. 
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BY THE DROP JOR BY THE GALLON 
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THIS DUMORE MOTOR HAS 

AN UNUSUALLY WIDE 

RANGE OF OPERATION! conditions as temperatures up to 160° F. or 
down to 65° below zero. 

This motor, and the other thirty-odd 
Dumore Aeromotors, now aiding in various 
ways to bring a victorious end to the war, 
will one day supply the power for many varied 
motor driven devices now being planned. 


Its job right now is to drive a metering pump, 
delivering anti-icing fluid to airplane propeller 
blades. Here are some of the unusual condi- 
tions it must meet to satisfy the requirements 
of its vital function: Its speed is controlled by 
a rheostat to provide a flow of from two and 
one-half to thirty gallons per hour! 

When the minimum flow is required the 
pilot turns the knob from “off” to “low” and 
the motor must start and run, on even the 
minimum current. At whatever setting of the 


Engineers and manufacturers — learn now 
the many advantages in planning your post- 
war products around the distinctive features 
of Dumore motors, for greater service, sales 
appeal, profit. Write today for interesting 


descriptive literature. Address The Dumore 
theostat, the motor speed is expected to be Company, Motor Division, Dept. MM36, 
relatively stable, unaffected by such external Racine, Wisconsin. 


ron Catia IDONV(O) AEF 


o MOTOR-PLAN” YOUR 
POST-WAR PRODUCT, NOW! 


er. 
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HEADQUARTERS FOR 
FRACTIONAL HORSEPOWER MOTORS 
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POWERED BY 


K-C MOTORS 
Ss 
POWERED FOR 


FAITHFUL 
PERFORMANCE 

























K-C Ball Bearing, 60 cycle Three Phase Motors— 
for heavy duty service; 14 to 1 H.P. 1725 R.P.M. and 
many single phase ratings. Also higher H.P. ratings 
at 3600 R.P.M. 











© Full utilization of motor-driven equipment 
in order to meet production demands calls 
not only for machines capable of sustained 
performance but also for motors that are 
fully equal to the task of handling the speeds, 
loads and service conditions involved. 



















In the unprecedented rush for adequate 
equipment, motors must be selected on faith 
in their performance ability. The fact that 
K-C Motors have won recognition and accept- 
ance because of performance exceliency has 
greatly simplified the problem of small motor 
selection by design engineers. K-C Motors 
can be specified on faith. 






KINGSTON-CONLEY 
ELECTRIC COMPANY 


_ 86 BROOK AVENUE, © 
NORTH PLAINFIELD, N. J. 





hi-g* Controls 
FOR MOBILE EQUIPMENT 


General Controls’ PV 
Series portable elec- 
tro-magnetic valves 
*operate in any posi- 
tion regardless of vi- 
bration, acceleration, 
PV-11 change of motion. PV.-1 





3-Way Magnetic Two-Wire 


Used on machine tools, hydraulic presses, gasoline-fired 
heaters, diesel and internal combustion engines; also on 
mobile equipment such as: buses, tractors, trucks, tanks, 
cars, ships, boats, aircraft, locomotives, or other railway 
equipment. They handle air, oil, gas, steam, sulphur dioxide, 
freon, methyl chloride, water, brine, anti-icing fluids, alco- 
hols, fluid greases, gasoline, gasoline vapor or vapor mixes, 
and other fluids. Available normally open or closed, in 2-way, 
3-way, or 4-way control (with or without neutral position), 
For complete specifications write nearest branch or agency 
for Catalog 52B. Or write direct to 


GENERAL 


801 ALLEN AVENUE 


CONTROLS 


GLENDALE 1, CALIF. 





Branches: Atlanta, Boston, Chicago, Kansas City, Cleveland, Dallas, 


Denver, Detroit, Philadelphia, New York, San Francisco. 








THE POWER OF a 
GOOD NAME PLATE 









Smartly styled, expertly made name 
and data plates by Robbins bring 
positive identification, enhanced ap- 
pearance and an extra advertising 
plus to any product. ‘Manufacturers 
of heavy equipment and luxury utili- 
ties alike know the multiple advan- 
tages obtained from using Robbins 
Quality Name Plates . ... metal, 
plastic or metal with enamel. 








Write for free estimates and design 
suggestions for: Decorative Panels 
and Trims . . . Name ‘plates . . - 
Data plates. 


The Robbins Company 


ATTLEBORO, MASSACHUSETTS 


Manufacturers of Emblems and Plaques 
for overeFifty Years 


To learn how a name 
plate can hel your 
product, send for your 
copy of "Name Plates 
by Robbins’’. 








ek 

















= 
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Rronch 


Offices: Dayton * Washington ¢ Hollywood * Montreal 

















STATIC STRENGTH: In this tes? Simmonds 
push-pull control successfully withstands tensile 
ond compressive forces of 400 Ibs. Credit sim- 
plification of design, improved linkage. 

















PRECISION CONTROL: Motion between ten- 
tion and compression is negligible. Before 
éndurance test: avyerage—.046”; after—.082”, 
Simmonds are precision-built controls, 


INQUIRIES concerning War Contracts or Post-War problems involving 
push-poll control equipment are invited. Our service engineers will furnish 


FIRST TO CARRY THE YELLOW BOT 


of Army Air Force Winterization acceptanée for opera- 
tion in extreme temperatures is the Simmonds-Corsey 
Push-Pull Control. Comprehensive tests with temperatures 
as low as minus 72°F. and as high as 160°F. prove 
efficient operation under wide variety of conditions. 














=) 


ENDURANCE: Cycled 30,000 times under 
stress, as iliustrated, Simmonds controls are 
not affected in any way, and can be expected 
to outlast the life of unit served. 




















DEFORMATION: AAF specificetions call for 


toads ranging from 10 to 50 Ibs. Allowable 


average deformation is .140", Simmonds con- 


‘trols average only .083”. 


you gladly with analyses and recommendations. Telephone or write to 


your nearest Simmonds office, 





SIMMONDS EQUIPMENT FLIES WITH EVERY TYPE OF ALLIED AIRCRAFT 


Automatic Engine Controls — Push-Pull Controls — Spark Plugs 
Hydraulic Accumulators — Hydraulic Fuses — Chronometric Radiosondes 
Self-Aligning Rod-End Bearings — Fasteners and Clips of Specialized Design 
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EFFICIENCY: input-output ratio of control is 
measured at various temperatures in insulated 


chamber. Result: average efficiencies are twice 
the AAF requirements. 














CORROSION:. Simmonds..controls meet AAF 
specifications. for corrosion resistance with 
standard cadmium plated or anodized sur- 
faces. Tube ends are rubber sealed. 


30 Rockefeller Plaza, 


New York 20, New York 


Manufacturing Plants: New York * Vermont °* California 
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MOTOR DATA a Ne | S VV L142 ON 
“No. 126 io oe “Pulsating Magnet" 


ELECTRIC VIBRATORS 


... With Rheostat Control of Power ... 


Eliminate plugging and arch- 
ing in all types and shapes of 
bins, hoppers and chutes. 


‘Noiseless 
lb., 9 Ib. and 15 Ib, 


Increase the capacity of Vibrators 
such equipment as:— 


Packaging Machines— 


Pid 


2300 FRAME MOTOR 


1/5 HP at 3800 RPM 


Plastic Presses— 


Briquetting Machines— 


Pop ““Impact’”’ 
Sand Conditioners— 25 Ib. and 55 
Vibrators 


Chemical Feeders— 


and a host of others 


We will be glad to engineer them 
. to your problems — write — 


SYNTRON CO. 


, | “Heavy Duty”’ 
a 240 Lexington — Homer City, Pa. 75 ib., 200 Ib. and 








oe ' a : 
peer: <a” 0a = ; 500 tb. Vibrators 
Siete ea eer ee | 





ag Pa ae — 
ae se 
The basic design of 
the 2300 Frame Motor has been used 
in scores of individual modifications. Many 
of these designs are complete and 
available—others for new equipment 


can readily be developed. 


ELECTRICAL 


Series or shunt wound 
High starting torque 
Low starting current 


MECHANICAL 
Low weight-factor 
Completely enciosed 





High efficiency 

Low RF interference 
Unidirectional or reversibie 
Armature and field windings 
varnish impregnated and baked 





2300 FRAME MOTORS 


Watts Output, Int. (mox.) 
Torque at 6000 RPM sin. oz.) 
Torque at 3800 RPM in. oz.) 
Lock Torque {in. oz.) 
(min.) 
(max.) 




















1501 W. Congress St., Chicago, U.5. A. 
RS + POWER PLANTS « CONVERTERS 
: ee 
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Phantom view of a 7!/2 H.P., 4:1 

variation Sterling Speed - Trol 

Electric Motor. Other ratios from 
2:1 to 6:1, %q to 15 H.P. 


The Inside Story | 
of an Engineering Triumph 


Macuine designers wanted a compact, self- 
contained power unit of variable speed "tailored" to meet 
all their individual requirements. Sterling engineers applied all 
the know-how of 43 years in fine, precision motor-making to 
the problem. The proven result is the Sterling Speed-Trol—an 
improved system of machine drive with greater perform- 
ability. if you could see through the completely enclosed 
Speed-Trol housing, you would see practical design; sound en- 
gineering; essential simplicity; rugged construction; the “inside 

story" of a motor that will complement the machines you design. 

STERLING SPEEDTRO t “Engineering data for specific applications on request. 
eee ee ec CM nhl eo 2ee ek MOTORS: ines: 

: Va to 15 H.P. New York Los Angeles 


Ls Reptonoatetiyss in principal cities 
E RB LI] N (F ELECTRIC 
MOTORS 

Greater Paerform-ability rn) 
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After the 
| Others Failed.. 


SpeedWay’s ‘‘know how’’ was able to 

develop new gearmotor designs for the 

f 7 Armed Forces that did the required 

| ' . y job. Today,.expanded needs for these 
) ~ 


| clad’ wires 


copper core motors take SpeedWay’s capacity, as 
well as the capacities of other large 
motor manufacturers, working to 
SpeedWay Specifications. 


If you need motors or gearmotors for : ‘ 
a standard or specia! application, bring Write for SpeedWay’s new 
your problem to SpeedWay. Motor Motor Bulletin showing 
outputs range from 1/3000 to 1/3 h.p. standard A.C., D.C., and 
Unlimited gear ratios available from Universal Motors and 
stock gears. Write for our recommenda- gearmotors. 

tions On your war or postwar problem. 


gi SPEEDWAY MFG. CO. 1846S. 52nd Ave., Cicero 50, Il. 
aad 





of nickel 


$8 fer electrical applications 


Callite'sspecial- wires have already proved their value in 
electronic equipment, Kulgrid”, a Callite development, has 
a great post-war future in household and industrial appliances 
for connecting wires from terminals to heater elements. 
Callite research developed “Kulgrid” to meet the need for 
a wire that has ‘high heat ‘and electrical: conductivity plus 
strength and resistance to..oxidation. at, high. temperatures. 


““Kulgrid’’ consists of a copper core, over which is bonded a e 

sleeve of nickel. It has 70% of copper’s conductivity : Try T U 2 L E Fi rst 
100%. of nickel’s- resistance. to oxidation “and corrosion. It 

can stand-up under high tempera- OSs Ss C é 

tures, fatigue, and corrosive condi- for TH & EE I L 


tions, infinitely better than copper Rx ror R*.pay 


without failing. (*Reconversion) RESISTANCE WINDINGS 


—. a oie woot: Fussy jobs—quick deliveries—we have the equipment and 


war products. Talk the skilled labor to do them: 
over your plans with 
a C-T engineer soon. Strip Resistors—Porcelain Heating Elements—Special and 


KULGRID AND OTHER “ ~ wihes Standard Heating Elements. 














Callite “Clad” Wires are available im other bi-metal combina- TESS ee sociales: tor queldtons. 


tions, Consult our engineers on specific applications. Write or Write for Bulletin S101B 
wire today. Callite Tungsten Corporation, 547 Thirty-ninth St., 


Union City, New Jersey. Branch Offices: Chicago, Cleveland. H. W. TUTTLE & COMPANY eADRIAN, MICH. 
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THESE GO TO MOLDED 
‘ PLASTICS ETRY | 


PY 
FOR SMALL 
» MOTORS ~ 
: YES, you can obtain both 
molded plastic parts and 
small motor drives or 
assemblies from General 
Industries. Under one 
roof and one general 
management we have long 
supplied them to leading 
manufacturers in a wide 
range of industries. 











maving asour BOTH 


FROM GENERAL INDUSTRIES 


Few things “stump” our molded plastics 
division. Whether it’s a big job or a little one, we have 
the facilities and the “know-how” to turn it out in any 
quantity. Our engineers and mold makers have a habit 
of reading between your blueprint lines, to dig out some 
_ - way to do the job better, more economically or faster. 
Our operators are skilled from many years of experience 
in compression, transfer or injection molding, to deliver 


‘work 100% to specifications and on time. 


You'll find that same thorough competence in 
our small motors division. For many years our Smooth 
Power drives have been standard for leading makers of ENERAL 


phonograph and radio equipment, automotive devices 
NDUSTRIES 


and other low-torque requirements. Many buyers 
obtain exactly what they need in our standard line, but COMPANY 


if made-to-order units are called for, our engineers and 
plant can deliver them. 


So, for molded plastic parts or low-torque aii 
motors or drives, ask General Industries. 
Our military commitments have priorities 
at present, but a general discussion now 
can pave the way for later details. We’ll 
*: appreciate it if you'll address the division 
e involved molded plastics or motors. 


a er TO TT ee ET Te 
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CANNON 
‘DP’ CONNECTORS 


HERE ARE A FEW 
OF THE 
DP CONNECTORS 
AVAILABLE NOW 
AND MANY NEW 
DESIGNS ARE 
COMING 


NEW applications of the 
exclusive Cannon Electric 





“DP” series of connectors have 
recently been extended from rack 
equipment in radio assembly to 
such uses as special centralized air- 
craft control on through to signal 
relay equipment. 


Several new “DP” connectors of 







strikingly new design will be re- TYPE DP-30 
leased in 1945—testimony to the 
progressive engineering Cannon 


Electric incorporates into its prod- 




























ucts. Since Cannon Electric pio- 


TYPE DP-D 


neered the aircraft electrical con- 
nector in 1932, this development 





process has gone steadily onward. ; 
Cannon is prepared to meet the TYPE DP-P10 
demands of postwar electrical 


equipment. 


Cannon Type DP Connectors cover a variety of rack, 
panel and bail-type fittings, carrying from eight to 135 
circuits with amperage range from 10, 15, 30 and 40 in 
many varied arrangements, including coaxial contacts. 
All these and many other high quality electrical- con- 
nectors are Cannon designed and manufactured. 


For detailed engineering data on Type DP 
Connectors refer to the Cannon DP Bulletin. 
Write to Department A-106, Cannon Electric 
Development Company, 3209 Humboldt Street, 
Los Angeles 31, California. 


CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, Calif. 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto 





Representatives in Principal Citles—Consult Your Local Telephone Beek 


122 











bohas 


eer Se rn 





COMPACT: 
4 IN HIGH 
2") IN DEEP 
22 IN: WIDE 

WEIGHT: 
1%) POUNDS 


ELIZABETH AGA NEWJERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 





| YOU_NEED 
ve e 


D C RELAYS .. . Small, light weight multi-pole relays . . . designed for 
Aircraft and Mobile Equipment. Also used extensively in electronic 
circuits. Designed for permanence of adjustment. Meets aircraft 
vibration, temperature, humidity, and altitude specifications as well 
as AN-QQ-91 salt spray test. 

CIRCUIT BREAKERS .. . For protecting /.-C or D-C circuits. Compact 
in design and sturdy in construction . . . built to withstand severe 
fieldservice. Available with multiple ccils makinga single unit adaptable 
for protecting equipment designed for operation on different voltages. 


GALVANOMETERS . . . D’ Arsonval Portable in either pointer or mirror 
types for laboratory or production testing service. Movements of either 
type available for use as built in component of other instruments. 


GALVANOMETER RELAYS . . . Super-sensitive type. Operate on very 
small direct current. Extremely rugged and reliable. 


Full details and information fully described in catalog 


WRITE FOR YOUR COPY TODAY 











“= 
¥ 


Buy WAR BONDS & 
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at conditions 
with 


eplace Gnetaldy shitabe batteries normally 
used for this purpose, this light-weight Federal power 
supply converts 115-volt alternating current into a closely- 
regulated, filtered direct current for the accurate testing 
of electrical instruments and other aircraft accessories. 


This is only one of the many types of all-purpose power 
supply units powered by Federal Selenium Rectifiers 
. another example of Federal design and manufacturing 
leadership . . . and another good reason why you 


should consult Federal first. 


Newark 1, N. J. 





% Many possibilities for contact metal combinations 
that cannot be achieved by alloying are opened 
through powder metallurgy. With Gibsiloy’s powder 
metallurgy process, silver is combined with other 
elements that do not naturally alloy with each other, 
The resulting material combines all the properties of 
each element. Thus, the desired characteristics can 


da ; i : be pre-determined. 
LET’S CALL IN CRYSTALAB” is a suggestion 

Silver is used for its high electrical and thermal con- 
ductivity and low contact resistance. The addition of 
nickel imparts toughness, hardness and long life. When 
manufacturers, solved many a problem, large and graphite, molybdenum or tungsten is added, non- 
small. welding characteristics are obtained. Many combina- 
tions are practical. Consult us on your contact problems. 


Yeni | Ab ababhld f Wy 


y. 
Llamupacluireda by 


which has broken many a bottleneck for electronic 





Whether the need has been for supply of crystals in 


quantity to most rigid specifications, or finding the 


| ibsilo 
“bugs” in a new circuit, Crystalab has worked effec- | 6 aoe bIBSON ELECTRIC COMPANY 


 X 8358 Frankstown Ave., Pittsburgh 21, Pa. 
tively with hard-pressed manufacturers. (Ad Ld 





There are good reasons for this fact. Since the be- 


ginning of war production, Crystalab engineers and INDUSTRIAL 


technicians have been meeting U. S. Government speci- i [ O MARINE 


AIRCRAFT 
fications. Crystalab testing equipment is unsurpassed ELECTRONICS 


in the industry. The finest instruments available have 
been purchased. And many instruments to meet spe- 


cialized needs have been designed, built and are in use MOTOR WITH 
MAGNETIC BRAKE, 


by Crystalab Engineers. purpose 
4 < es COMPLETE ENGINEERING SERVICE 
Whether your need is crystal supply, in quantities ssc neecs cigs ta diecoas weur oroblenae 


from one on up — or help in the solution of specialized 


problems, Crystalab experience in electronic research, ! ELECTRIC SPECI ALTY C0. 


design and manufacture can serve you well. There’s . STAMFORD, CONN. 





an excellent possibility that you’ll find the answer to | _. yy 
Be M4 ee i A 
some current or postwar-planning problem in the | | fe clme TTI S 3 ® ENGINEERING . 


—— 


words... 


ae) PRODUCTION (0 





TRADE MARK 


BLUEPRINT o» BRAIN PRINT 


To meet your war contract schedules, we are 
equipped to manufacture parts on subcontract, as we 
are doing for others—especially the hard-to-get parts. 


To help you plan for, and be prepared for, peace- 


| im uction, Garn ice is ready —NO ‘ow! 
CRYSTAL RESEARCH LABORATORIES SkENET ORPORATICON 


TREET, HARTFORD, CONNECTICUT we 69 Glenwood Place, East Orange, N. J. © ORange 2-1400 
New York Office: 110 East 42nd St. 
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(RELIANCE) 


GIANT LATHE OPERATES FROM A-C POWER LINES | 


With All Operations Electrically Controlled 
Through Reliance V*S Drive 


In doing its job of machining the huge 
crankshafts for Diesel Engines, this 125-ton 
Beloit Crankpin Turning Lathe combines an 
exceptionally high rate of production with 
precision operation. This is due in no small 
measure to the use of Reliance V*S Drive. 


All operations—starting, stopping, jogging, 
reversing, speed adjustments—are electri- 
cally controlled, using the plant’s A-c. lines. 
All controls are within convenient reach 
of the operator. Both design and operation 


of the machine are greatly simplified. 


This is but one example of the way in which, 
with Reliance V*S Adjustable-speed Drive, 
it is possible to centralize and simplify | 
control of complicated production machines 
and operations. It is something you are | 
likely to find worth talking over with | 
a Reliance Application Engineer. Or write | 
us at Cleveland for more information if | 
that is more convenient. 


RELIANCE ELECTRIC & ENGINEERING CO. 
1088 Ivanhoe Road « Cleveland 10, Ohio 


Birmingham © Boston * Buffalo * Chicago * Cincinnati * Detroit * Greenville (S. C.) * Houston * Kalamazoo * Los Angeles * Minneapolis 
New York * Philadelphia ¢ Pittsburgh © Portiand (Ore.) © St. Lovis * San Francisco * Syracuse * Washington, D.C. © and other principal cities. 


RELIANCE*5:< MOTORS 
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manufacturer of machine screws, sheet 
metal screws and stove bolts with the 
Phillips Recessed Head. 











” al 


A large percentage of Phillips Screws are required in plated finishes. This work is done at RBEW 
in @ new, modern plating plant equipped with the latest machinery and controls. Illustration shows 
a section of this plant, which will handle cadmium plating, bright zinc plating, Parkerizing, et, 


The Phillips Recessed Head Screw is a 
scientifically-designed product that calls 
for precision manufacturing. Potentially, 
it offers a tremendous opportunity for 
time-saving; practically, that opportun- 
ity is fully realized only when the finished 
product has the accuracy and strength 
that result from careful selection of raw 
materials, processing to narrow toler- 
ances, scrupulous inspection. 

From RB&W you can depend upon that 
accuracy and strength. RB&W is the 
screw manufacturer with the longest ex- 
perience in automatic cold-upsetting — 
and the Phillips Screw is a cold-upset 


NEW SPEED WITH PHILLIPS SCREWS 
from the oldest name 


IN AUTOMATIC COLD-HEADING 


product. This experience, together with 

the finest of modern equipment, means 

that the ““RB&W-Phillips’’ screw can be 

counted on for accurate dimensions and 

maximum strength. It is driven faster 
. will hold tighter. 

When you specify ‘‘Phillips’’, make it 
‘““RB&W-Phillips’’ — and get the most 
that the Phillips principle offers. 

Russell, Burdsall & Ward Bolt and Nut 
Company. Factories at Port Chestet, 
N.Y.; Rock Falls, Ill.; Coraopolis, Pa. 
Sales offices at Philadelphia, Chicago, 
Detroit, Los Angeles, 


Chattanooga, 
Portland, Seattle. 





RB&EW 
tion shows 
izing, elt, 


rer with 
-, means 
w can be 
ions and 
“faster 


make it 
he most 


and Nut 
Chester, 
blis, Pa. 

hicago, 


ngeles, 


Today, chemicals and explo- 
sives, delicate instruments, high- 


> ly polished parts and other ma- 
| terials and equipment suscept- 


ible to damage by jolting and 


jarring, are riding safely on 


casters. 
Responsible for extending the 


© usage of ‘“‘castered mobility’, is 


Bassick’s ‘‘Floating Hub” Caster, 


© the unique construction that 


smoothes out the ride, absorbing 
the bumps, keeping the load on 
even keel. 


The load is carried off-center of 
the hub, controlled and cushioned 
by a shock-absorbing spring. 
The result is a ‘“‘smoothed- 
out”’ ride — just like the one 
your automobile gives you. 


Less Maintenance — 
for Trucks and Floors 


In addition to protecting the 
load, the “Floating Hub’”’ Caster 
saves wear and tear on the truck, 
dollie or whatever structure it is 
used on. Floors are protected, 


too, because the wheel stays in 


contact with the floor, with no 
bouncing of heavy loads. 


Other advantages include: 
easier rolling — the caster 
climbs up and over obstructions 
with little effort, thus speeding 
materials handling... Jess noise 
— no bumping on the floor, no 
jolting or shaking of the load . . . 
longer caster life — less abuse 
means longer use. 


“Floating Hub’ Casters are 
available in several sizes with 
operating load range from 50 lbs. 
to 1000 Ibs. They can be ob- 
tained with metal or rubber 
treaded wheels and swivel or 
rigid construction. 


' AVOID ALL WORRY AND ALL FUSS. 


WHEN YOU WANT IT PORTABLE, 
PUT THE PROBLEM UP TO US 


194 Phopucr ENGINEERING —‘DECEMBER, 1944 








SIZES AND TYPES OF 
CASTERS FOR EVERYTHING 
THAT SHOULD BE EASY TO MOVE 


A few of the many sizes and types of 
casters described in Bassick’s new, sec- 
tionalized catalog are shown below. For 
more detailed information such as load 
capacities, mountings, construction speci- 
fications etc....send for a copy of 
Catalog 122. . 


Threaded male or female 
pipe sockets in several sizes 
of casters are available for 
easy application to pipe 
legs. Pipe sizes from % of 
an inch to 2 inches. 


For direct application to 
angle iron legs, Bassick 
offers angle stem casters in 
series ‘68’, ‘69, and 
“71”. The stems are so 
designed that separate 
right and left hand types 
are not needed. Wheel di- 
ameters from 2% to 8 
inches. 


Bassick Casters with 
threaded *stems ‘Fate 
available in a number 
of sizes and types from 
the light duty series 
69". casters to the 
heavy duty series 
“#I99"" 


Ay i 4 


MAKING MORE KINDS OF CASTERS 
».»« MAKING CASTERS DO MORE 
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BFASTENERS 


PROVIDE MAXIMUM DURABILITY 
"AND SECURITY AT LOW COST 


rom the tiny screws in precision instruments to huge 

ets and bolts in heavy machines and structures, 

fasteners serve engineering designers and manu- 
rers economically and dependably. 


' Through continuous research and development, 
manufacturers of these headed and threaded 
eners have done much to make their products 

Basier to use and better suited to the service require- 





ments. Among recent improvements are: higher 
strengths, greater dimensional accuracy, closer fits, 
effective protective coatings, extensive use of alloy 
and other materials and heat treatments. Made by 
mass-production methods, they are available in large 
quantities and at low cost. 


FOR THE SECURITY OF YOUR PRODUCTS, 
BUILD WITH FASTENERS | 
° 





ITU. BOLT, NUT AND RIVE 


1500 HANNA BUILDI 
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ANUFACTURERS 


. . +» CLEVELAND 15, OHIO 














ALL piP 
FR 


one Source of SUP 
one High stander 


Processin& Units 


for all Parts 


F ood Plant 


z* J 
Fae 


J UST & ow ed “| 3 N elementary question, sure! But let a valve 


fail on one of these units and watch produc- 


a re ] RTANT tion slow down—perhaps stop. Evaporators 


or engines, lathes or laundry machines—any unit handling or 


# Ss T HE operated by fluids is only as dependable as its piping equipment. 


In your designs, there’s only one way to insure maximum dependabil- 
PIPIN G ? ity in piping—specifying the proper equipment of adequate quality. 

The world’s greatest selection of valves, fittings, piping accessories 
and pipe is yours when you specify from the Crane line. In equipment 
for every application, you are assured proper choice, with the quality 
of each single item backed by Crane Co.’s 89-year leadership in the 
piping materials field. 

One source of supply—one responsibility for all piping materials— 
one high standard of quality. You can measure these advantages in time 
savings and simplified procedures from drafting to product assembly. 
In product showrooms, the name Crane adds sales appeal and buyer 
confidence. 

If the answer to any piping equipment problem—on current or future de- 
signs—is not in your Crane Catalog, Crane engineers will gladly help you find it. 
Crane Co., General Offices: 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving All Industrial Areas. 


VALVES - FITTINGS - PIPE — 
PLUMBING - HEATING - PUMPS, 


(\=0|gi=\@ 
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| Full Rated 
' Capacity 


-— but Half 


the Size! 


With the new Cleveland Speedaire Worm Gear Unit it 
is possible to obtain an operating capacity equal to that 
of a standard worm gear unit having approximately 
double the frame size. 


Speedaire—the new Fan-Cooled Unit—continually removes 
heat by means of a high-velocity air stream scouring the 
outer surfaces of the oil reservoir. Because Speedaire 
stays cool, it will give More Horsepower per Dollar. 


You can install this modern, right-angle Drive Unit 
on many applications where you have used other types 
heretofore. Profit by Cleveland’s latest development. 
Send for the Speedaire Catalog today. 


The Cleveland Worm & Gear Company, 3279 East 
80th Street, Cleveland 4, Ohio. 


Affiliate: The Farval Corporation, Centralized Systems of Lubrication 
In Canada: PEACOCK BROTHERS LIMITED 
\y » 


FAN COOLED 


N 
4 
4 
‘ 
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@ WHEN YOU NEED SPLIT-SECOND TIMING, you'll find 
that Rex Roller chain belts can deliver the goods. For, 
the way these smooth-running chains take a firm grip 
on sprocket teeth, it’s impossible for a machine to 
“get out of time.” 


@ TIMING IS IMPORTANT on this tap 
ing machine. It tapes boxes as they are 
formed from corrugated board. All 
functions . . . conveying, transmitting 
power and timing of various opete 
tions must be perfectly co-ordinated, 
That’s why Rex Roller chain belts are 
used. They don’t slip . . . wear is 
negligible. 


_ Steel side plates, heat-treated for Alloy steel roller heat-treated for 
strength and toughness, blanked, extreme toughness and resistance 
pierced and broached to insure to wear, then ground to size. 
uniformity of pitch and press fits 
on pins and bushings. 


@) HERE'S WHY THEY'RE SO GOOD! Take a good 
look at these links. Rex Roller chain belt is 
a product of the highest quality workman- 
ship and materials. Note how accurately the 
link is formed. For high speed drives, com- 
pactness, quiet operation and high efficiency, 
this chain is “tops.” Made in manufacturer’s Alloy steel pin, case hardened, Alloy, case hardened steel bushing 
standard sizes, you can get it in single, double ground for accuracy, superior bear- ground for accuracy and press fits 


or multiple strands for every type of service. ing surface. Longer pitch chains in side bars. 


furnished with cotter construction. 
~ x * 


Rex Roller chain belts are the answer to any problem involv- 

ing the positive transmission of power or timing of operations. Cc “4 AI N ag 7 LTS 
The Rex Man can help you with your chain belt application 

problems. And, for engineering data, ask for the 768 page 


catalog No. 444. Chain Belt Company, 1715 West Bruce ore than 2000 sizes and types for the positive transmission 
Street, Milwaukee 4, Wisconsin. of power, timing of operations and conveying cf material. 


CHAIN BELT COMPANY OF MILWAUKE! 


Rex Chain Belt and Transmission Division, Rex Conveying and Engineering Products Division, Milwaukee 4, Wis. - Baldwin-Duckworth Chain Belt Division, Springfield 2, Mass.; Worcester 3. Mes 
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@ Teakwood from the jungles of Malaya. Hard and 
strong, and does not warp or crack; protected by its oil 
against the ravages of time and of the elements. 


Protected by its oil . . . yet there are only 
time and the elements, and not the fast mov- 
ing parts of a modern machine. Parts that 
must be protected by their oil, or else they 
fail, and human lives are endangered, or des- 


! 4 troyed. 
NALS NAL : National Oil Seals do that job; keep the 


aay : vital bearings bathed in oil. National Seals, 
OTL SEALS engineered for all the exacting requirements 
of modern machinery, in the world’s most 
modern plants devoted entirely to oil reten- 
Wherever shafts move > Ae y og problems. 


NATIONAL MOTOR BEARING CO., INC. 


General Offices: Redwood City, California 
Plants: Redwood City, California * Van Wert, Ohio 
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Kidde total-flooding system smothers 
fire in flammable liquid storage room in 
less than twenty seconds. 


BEFORE TOUGH FIRES GET TOO TOUGH 
.»- blast them out with Kidde! 


In fighting the tough fires—the fast- 
moving ones that break out in flammable 
liquids (class B); and the hard-to-get-at 
types that start in electrical installations 
(class C)—you’ve got to smother them 
fast or they’ll spread beyond control in 
a few minutes. 

Ordinary water-type extinguishers 
can’t control these tough fires. But 
built-in Kidde systems, employing car- 
bon dioxide, will smother them in a 
matter of seconds. That is 
why Underwriters’ and 
Factory Mutual Laboratories 
approve Kidde for fighting 
both these types of fire. 

Some of the Kidde built-in 
systems are so designed that 
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the fire can be automatically isolated, 
and the room quickly filled with flame- 
suffocating carbon dioxide. This gas— 
being dry, inert, odorless and non-toxic 
—leaves no after-fire mess to be cleaned 
up, cannot damage any materials; and 
does not contaminate or otherwise spoil 
costly processes. In brief, Kidde is one 
of the speediest, cleanest and most effec- 
tive fire extinguishers in use today. 

So, check this list (at right) now. Does 
even one of these hazards 
exist in your plant? If it does, 
write Kidde today. Ask to 
have a Kidde representative 
call upon you. He'll be glad 
to share his fire-prevention 
know-how with you. 


Process Rooms 
Ovens 
Spreaders 
Motors 
Storage Rooms 
Mixers 
Coaters 
Transformers 
Dip Tanks 
Agitators 
Washers 
Quench Tanks 


Walter Kidde & Company, Inc. « 140 Cedar Street -« New York 6,N. Y. 
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TRANSMISSIONEERED MEANS ADVANCED DESIGN IN POWER DRIVE 


ies 4 


Put the Dodge Transmissioncc” on your Staff 


When it’s a matter of putting power to work — —_— which insures“The Right Drive for Every Job”. 
all of it— it’s a job for the Dodge Transmissioneer. 


These specialists are graduates of a factory course 
in “transmissioneering” who know how to solve 
power drive problems effectively and economically. 


Whether your problem is one of stepping up war 
production or planning for reconversion, the 
Dodge Transmissioneer — your local Dodge dis 


tributor —can give you valuable counsel and, in 
Transmissioneered means advanced design in 


power drive equipment. Dodge Transmissioneers 
work with a complete line of standardized 
and precision-built bearings, sheaves, pul- —. 


many cases, supply your immediate needs from 
his local stock. Put him on your operating staff 
— his service is as close as your telephone. 


‘ ‘ DODGE MANUFACTURING CORPORATION 
leys, clutches and other drive components \\ 3 Mishawaka, Indiana, U.S. A. 


BUY MORE a a ee 
WAR BONDS ‘ 4 ems bi The Sign 


of the Dodge 
Transmissioneer 
ge Pk ce DEE TK SS 
Copyright 1944, Dodge Manufacturing Corporation 
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GETTING TUBE TURNS’ OPINION 


irs FORGE-ABILITY © 


Perhaps you have a part or product that forging 
would improve ... or a present forging job that 
could be bettered in precision, cost or service. 

We welcome opportunities to tackle difficult upset 
or press forgings, in either steel or light metals. At 
Tube Turns you'll find a stimulating kind of cooper- 
ation — in which practical forging skill and engineer- 
ing knowledge are accented by resourceful thinking 
and original techniques. You'll find laboratories that 
offer virtually every modern method for mechanical, 
chemical and electrical research and testing. You'll 
find ample production facilities for volume output plus 
exacting accuracy — upsetters and presses in sizes 
up to the largest, heat treating furnaces of the most 
recent types and one of the largest die shops in the 
country. 

That's why you often hear it said, ‘I'm getting Tube 
Turns’ opinion” . . . and its sequel, “We're giving Tube 
Turns the job.”—TUBE TURNS (Inc.), Louisville 1, Ky. 


TUBE TURNS Z:44175 / 
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Reconversion to peacetime production is the problem that every manu- 


'facturer faces. Plans may necessitate redesigning present machines and 


“building new ones. There is no time to waste. 


/The survival of many plants will depend largely upon the careful planning 


| that they do now for machines and tools to be used in postwar production. 


"When you engage FENN to build your special machinery you gain the 
benefit of their sound practical shop experience, their knowledge of ma- 


) chine design which has been accumulated through three generations. 


"Fenn Engineers invite inquiries from concerns who are looking for ways to 


"make their product better, faster, or for less money — concerns that are 


feady to talk about production at a profit. 
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lartford, Connecticut 
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GEARS e @ ®@ 
INDUSTRY AND MEN 


Since 1888 ...The Men of the D. O. James Organi- 
zation have been a component part of the great 
expansion of American industry...Since Pearl 
Harbor...D. O. James Gears and Gear Reducers 
have been important components of the guns, 
ships and aircraft of our armed forces...The 
experience derived from our pre-war and war- 
time activities will be an important asset to 
American industry when Victory comes... 
That the post-war Gear and Gear Reducer re- 
quirements of American industry will be capably 
handled by our organization is proven by the 
testimony of the continued performance of 
D. O. James Gears and Gear Reducers of 
every type for every industrial application. 


TODAY. ..D. 0. James Gears and Men 
are ready to serve American industry. 


Established 1888 


56 YEARS MAKERS OF EVERY TYPE OF GEAR AND GEAR REDUCER 


D.O. JAMES MANUFACTURING CO., 1140 WEST MONROE STREET, CHICAGO 7, ILL. 
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Design value 





goes beyond 


price 


What does one designer build into his product that 
makes it sell at a profitable a while a competing 
article loses money for its producer? 


Little things, often hidden things. Little things that 
make a big differerice, like Lord Shear. Type Mountings 
of Bonded Rubber. 

Where there is machinery in motion, there is vibra- 
fon, and vibration means strain to machine and to man. 
lord Shear Type Mountings and other bonded rubber 
products control and isolate vibration. 


Factories that are quieter, pleasanter, more efficient; 
automobiles, trucks, buses, locomotives, airplanes that are 
smoother and safer in operation; delicate laboratory 
equipment that is made more accu- 
fate and trust-worthy; these are the 
results that Lord is helping designers 
and manufacturers to accomplish. 


The science of vibration con- 
trol and isolation has been devel- 
oped by Lord for more than twenty 
. This accumulated experience 
is available to you, without cost, I 
Whenever you are faced with a vi- “BONDED RUBBER 
bration problem. 


Write for free literature which 
will bring you up to date in factual 

fmation on vibration control. 
Lord Vibration Engineers will work 
with you to bring your product to 
anew standard of perfection. 


Buy More War Bonds 


1 , ES RUBBER Ia Shear TO ABSORB VIBRATION SALES REPRESENTATIVES 
“Ss NEW YORK - - 280 MADISON AVE. 
CHICAGO - 520 N. MICHIGAN AVE. 
MANUFACTURING COMPANY (Sit i.’2.tt'sine me 


ERIE, PENNSYLVANIA RAILWAY & sf aantn Ganapa CORP., LTO. 


iginators of Shear Type Bonded Rubkter Mounting: ) 
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On Sea Mules. .> 


When invasion calls for dependable sea 
mule tractor and tug operation, there is 
no substitute for the positive power 
transmission and control which only 
chain can provide. 


On the sea mule tractors and tugs Morse 
roller chain provides sure steering 
wheel control, and Morse silent auto- 


CHAIN means POSITIVE CONTROL 


motive timing chains on the engines 
help maintain smooth, trouble-free 
operation under severe conditions. 


When you have a problem of power 
transmission or control, take advantage 
of the Morse engineer’s background of 
a half century’s experience. He invites 
your consultation. 


SPROCKETS CHAINS FLEXIBLE COUPLINGS CLUTCHES 


eersient CHAINS 
LO] ) Bria € 
MORSE CHAIN COMPANY e ITHACA,N.Y. ¢ DETROIT 8, MICH. e A BORG-WARNER INDUSTRY 
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THIS BOOK is designed to help you prepare for 
CONVERSION DAY ... it presents the story of a 
unique institution that may have the answer to 
your production problem . . . it suggests a plan for 
putting your new product development in training 
for the post-war starter’s gun. 

When materials are no longer ear-marked for war 
. .. when civilian goods are price-marked for peace 
. .. there will be no glory or profit at the finish line 
for any but the winners! 

“‘Cost-Plus’”’ profits will be outlawed . . . wartime 
regulations will give place to time studies . . . the 
stop watch will take over control in the competitive 
race for manufacturing economies. 


res 


C-DAY WILL HOLD A STOP WATCH... 


Lewyt has set the pace in contract manufactur- 
ing ingenuity through two post-war periods of busi- 
ness readjustment. We’ ve had long training in cost- 
sensitive specialization. We’re ready to partner 
with other manufacturers in producing their com- 
ponent electrical.and electronic assemblies, chasses 
and housings . . . or complete units. 


With our exceptional facilities and skills in elec- 
trical and mechanical parts manufacture carefully 
developed through 56 years, it will pay you to talk 
with us . . . at least write for this 48-page book. 
Ask for “Series B’’. There is no cost or obligation. 


e® @ 8 
LEWYT CORPORATION, 68 BROADWAY, BROOKLYN Ii, WW. Y. 


CW 


LET LEWYT 
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HYCON 


3000 p.S.l. 
Hydraulic 
Power ‘Unit 


A small compact unit for Quickly and easily installed 
machine tools, for smooth reliable 
hydraulic ae S tydraulic operations 
and test equipment 


420 Lexington Avenue, New York 17,N. Y. Factories: Watertown, N. Y. 
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and DIAMOND < had the Answer 


Making a rifle grenade behave . . . taming it to leave the gun smoothly 
and wait just the right length of time to explode . . . was a major problen: 
for Army engineers. A tiny flat piece of steel . . . tempered to spring 
resiliency on one end and brittleness on the other . . . turned the trick. 
And Diamond G was given this job of “double-duty” tempering . . . just 
one of hundreds of heat-treating, annealing, stamping and precision- 


engineering jobs we are called upon to handle. 


Our extensive, modernly equipped plant . . . 100,000 sq. ft. of floor 
space devoted to mass production of the famous “Controlled Tension” 
Diamond G Lockwashers and Flat Washers . . . is at your continuous serv- 
ice for design, fabrication, heat-treating, stamping and record delivery 


of metal products of every description. 


Put your problem up to Diamond G engineers . . . for speed and economy 


of production. Your letter or phone call rates our immediate attention. 


GEORGE K. GARRETT CO. 
1421 CHESTNUT ST., PHILADELPHIA 2, PA. 
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RULE OUT FAILURES WITH 


PARKER-KALON 


Greater holding power - resistance to severe 
stresses — these are two of the many good reasons 
for using Socket Screws in your product assembly. 

That’s why it’s good judgment to choose Socket 
Screws that give you predetermined assurance of 
dependable strength - screws held to exacting 
standards of trouble-free performance by Parker- 
Kalon’s Quality-Control routine. 

Unequalled in the industry for scientific thor- 
oughness, this continuous check-up of every me- 
chanical and physical characteristic rules out 
“doubtful” screws — screws that look all right, 
but some of which fail to work right. Tests and 
inspections cover Chemical Analysis; Tensile 
and Torsional Strength; Ductility; Shock Resist- 
ance under Torsion and Shear; Hardness; Head 
and Socket Size; Thread Fit. 

Specify Parker-Kalon Socket Screws next time 
you order ... they cost no more. Parker-Kalon 


Corp., 208 Varick St., New York 14, N. Y. 





Quality- Controlled 
q SOCKET SCREWS ql 
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Elimination of Shoulders: 
Compactness in Housing Design 
Simplification of Mounting 
Normal Speeds 


Moderate Thrust Loads 
(Either Direction) 


SELECT 
FAFNIR WIRELOC SNAP RING 
OR SHOULDERED BEARINGS 
Series G 
Bore sizes: 
12 Mm to 
100 Mm 


RAOGIAL 


BUY MORE.WAR BONDS 
AND STAMPS 


ct 
7200 S 
ve BEARING 


erie 


A GOOD TIME TO CHANGE 


ARE YOU one of those who is “going back to 
making our old lines again”? 


The old lines may still be the best of their 
kind, but the old way of making them may: not 
be the best. A good example is the equipment 
manufacturer who was looking for ways of 
cutting down on the number of operations 
needed to machine shoulders in his Castings to 
hold the bearings. In search of a less costly way, 
a Fafnir engineer was called in. On his advice 
an entirely different type of ball bearing was 
substituted which resulted in the elimination 
of several operations with no sacrifice in 
performance. 


Why not call in a Fafnir field engineer to 
advise you on your old products or new ones 
you are planning? He may be able to help 
you to Cut costs, improve performance. He has 
done it for many others. The Fafnir Bearing 
Company, New Britain, Connecticut. 
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BALL BEARINGS 








© hose can be more efficient than its tube. And if 

you were able to see through a Resistoflex hose that 
had been used for years, you would see the compar tube, 
unchanged since its original installation. 

For compar is an elastomer that varies in formulation 
according to the job it is to do. Compar is completely 
immune to the corrosive and erosive attacks of gasoline, 
fuel oils, organic solvents, hydraulic fluids and lubri- 
cants. That is why compar cannot shrink in diameter... 
neither can it swell, rot, nor slough-off. 

You would also see a tough reinforcement of selected 
fabric or fine wire spun around the compar tube. Thus, pressure 
resistance is built up without loss of flexibility. 

And for even greater strength, a rugged outer cover of special 
formulation protects the hose assembly from external abrasion and 
rough handling as well as the corrosive effects of oil and moisture. 

Yes, if you had an X-ray eye you would see compar, reinforcement 
and outer Cover; and you would readily understand why Resistoflex 
hose has never failed due to vibration or flex under normal operating 
temperatures. 

© o = 
A staff of engineers, maintained by the Resistoflex Corporation, is 
prepared and willing to help you with your flexible hose problems. 
Laboratory technicians will be glad to work out special purpose 
formulations of compar for you, should your problem require them. 
A short letter will bring you the benefits of their experience without 
obligation. 
*THE TUBE IS THE HEART OF THE HOSE— 
INSIST UPON IT BEING COMPAR 


YOU HAD AN X-RAY EYE 


FREON AND METHYL CHLORIDE 
FLOW FOR YEARS THROUGH 
GAS-TIGHT RESISTOFLEX ASSEMBLIES 


The Dole Refrigerating Company, manu- 
facturers of the famous DOLE VACUUM 
COLD PLATES use Resistoflex hose to 
carry freon or methyl chloride from com- 
pressors or central charging systems to 
the cold plates installed in refrigerated 
trucks and trailers. 

Resistoflex hose — because of its com- 
par tube—is non-porous and therefore 
completely impermeable to most refriger- 
ants. Moreover, the entire hose assembly, 
though flexible, is sotoughit has never been 
known to fail through flexing or vibration 
under normal operations. 








-RESISTOFLEX 


RESISTOFLEX CORPORATION, BELLEVILLE 9, N. 
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Every 
Industrial Executive, 
Engineer and Designer 
should see this picture 





Sees as bellows are, words often 
fail to show the limitless design 
possibilities inherent in these versatile 
metal diaphragms. Too often many 
engineers have assumed that bellows 
only had application in a few fields, 
when actually they have been success- 
fully applied to scores of designs in 
dozens of different industries. 


“The Story of Metal Bellows” is an 
interesting and informative sound film, 
vividly showing the basic application 
characteristic of a Sylphon Bellows. It 
shows just how a bellows converts pres- 
sure and temperature changes into 
controlled mechanical movement, and 
demonstrates graphically how this move- 
ment is harnessed to perform innumer- 
able tasks. 

7 vy ? 

This picture is one of the most thought- 

1. A specially designed hydraulic machine forms metal bellows provoking industrial films ever produced. 

from one-piece tubes. We are sure your organization will find 

2, Fundamental applications of bellows are shown in anima- it stimulating. Let us know when ‘it will 

tion...may suggest how you can profitably employ be convenient to have this 28-minute 

Sylphon bellows. sound film shown to your group, at no 

3, This portion of the film explains the operating principle of cost to you. 16 MM or 35 MM film 
various types of temperature controls. available. 
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Pre NEEDLE 
a EDN. BEARINGS 


Precise standards have been set up by RBC 


F 


eB 








ECR MITT 


Engineers to secure strict uniformity in the 








manufacture of R B C Needle Bearings. These 





standards involve twenty-five years of bearing inventiveness 


as applied to design, application and production. 





ci. kane Each size group of R BC Bearings is as alike 
. EVEN LOAD 
| DISTRIBUTION 


as two peas in a pod, not only in appearance, 





but more important in the vital load-carrying 





units that insure even load distribution. There can be no “lazy 
relations’ in Aircraft, Machine Tool, Pump or Diesel Engine 


Bearings—each part must do its share. of the work. 








NCTILIOUS 
URACY — 


Be e9, Ae 


RBC has many special machines and instru- ‘ 


ments manned by a large percentage of our 





personnel devoted to the job of inspection. 





‘This may be called “Ejecting lazy relations,’’ but the result 
of this manifold police job is the R BC Bearing which is guilty 


only of punctilious accuracy. 





R B C's ENGINEERING STAFF WILL HELP YOU IN SELECTING 
THE RIGHT BEARING, AND IN FOLLOWING OUT THE CORRECT 
BEARING PROCEDURE. LET US KNOW YOUR PROBLEMS. 


ROLLER BEARING CO. OF AMERICA 


TRENTON, NEW JERSEY 
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N TUBING 


CONNECTIONS 


How TO RECOGNIZE 

resembles compression fitting body 
we has larger opening to take belling 
an end of tubing. Sleeve is made of syn- 
thetic elastic material. Nut resembles 
gmpression nut but has distinguishing 


qension (A) beyond hex. 
Wow TO ASSEMBLE 


nut and Flex sleeve over end of tube. 
the end of tube slightly with a_flar- 
jag tool or 45° punch. Insert tube into 
fiting body and screw on nut. Sleeve is 
against end of fitting body 

god against tube, making a joint that is 


tight and yet permits tube to 
s in any direction. 


fOR USE WITH 
FOLLOWING TYPES OF TUBING 


jally designed for use with thin- 
steel tubing, such as Bundy, and 
apper tubing. Also can be used with 
gaminum, brass, Monel and Everdur 


APPLICATIONS 


Wed for connecting metal tubing where 
there is major vibration or where parts 
joined by tubing vibrate in different 
planes and amplitudes. Used for gasoline, 
dil and grease lines on automobiles, 
ttucks, tractors, buses, power units, etc., 
ad other low and medium pressure ap- 


oo. Can be used in many instances 
place of flexible lines. 
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ADVANTAGES 


Solves problem of tubing failure result- 
ing from major or minor vibration. In 
many instances eliminates need for costly 
flexible lines, effecting substantial sav- 
ings and providing greatly increased dur- 
ability. 

Sleeve of synthetic elastic material forms 
a cushion between tubing and fitting so 
tubing actually can be flexed back and 


Pe O.D. Tube’ 
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forth in fitting and yet a positive seal id 
retained. Under tests Flex Fitting joints 
have withstood over 10,000,000 vibra- 
tions without failure. 


STOCK SIZES 


Most shapes made for ¥g” to 7%” O.D. 
tubing. Sizes ordinarily carried in stock 
are indicated in table below by dots and 
squares.* 


THE IMPERIAL BRASS MANUFACTURING CO., 515 So. Racine Ave., Chicago 7, Illinois 


1/8}.1/8) 1/8] 1/8 | 1/4) 1/4] 3/8) 1/2] 1/2) 3/4 
In. } In. | In. | Ine | ined ine | ine] ine] in. | tn. 
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ng connections only. 
tubing and pipe thread connections. 
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Headquarters for tube fittings 
and tube working tools 


: JAL* 
‘te. 
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SUNDSTRAND 
HYDRAULIC UNITS 


The top drawing is a diagram of the tool and work cycles actuated 
by Sundstrand Hydraulics on a Wickes Brothers Heavy Duty Con- 
tour Turning Lathe which forms the elliptical crank arms on a 
large multiple throw crankshaft. The diagram below shows the 
units and piping of the Sundstrand “tank unit” and the associated 
cylinders in the machine. 


CYCLE OF TOOL HEADS 


h 





HERE IS HOW oT 
WICKES BROTHERS eT TT Oo 
USE SUNDSTRAND : 
HYDRAULICS ON A - 

PLAN VIEW 
CONTOUR TURNING OF WORK 
LATHE 


Illustrated here is a machine- Movement of six tool heads and work carrier cycle provided by single Sundstrand 
design problem which was tank unit. a 
greatly simplified by the appli- get Sf. et ee ee PF 


rational mn ape ee 

. ‘ | tity} LiL} Li} } | 

nor Seen ee annem ee ee Ly | [wane cammiee | 

ics. 1x tools independen } ) | OL! HEAD! ICYLIN|| | | || CYLINDER } 
P y IT | ‘TOOL || HEAD] /CYLIN| DERS | | 


form specified contours and the I 44.f 
work is put through a cycle in- iil on i 
volving both lateral and longi- 
tudinal movements at rapid and 
working feeds. As shown in 
the diagram above, the contour 
movement of each tool is gov- 
erned by holding the tool car- 
rier against a contour cam with 
hydraulic pressure. Work car- 
riage movement is governed by 
two hydraulic cylinders. Moti- 
vation for all of these move- 
ments comes from the Sund- 
strand “tank unit”. 


CARRIER 
CYCLE 














































































































A COMPLICATED 
CYCLE MADE EASY 


To control and drive this ma- 
chine by mechanical or electri- 
cal units would necessitate 
extremely complicated and 
troublesome mechanisms. Sund- 
strand Hydraulics can take the 
“grief” out of many machine- 
drive design problems, as was 
done here. Let Sundstrand fur- 
nish your power drive and con- 
trols. Get acquainted with 
Sundstrand Hydraulics! 








| 2556 ELEVENTH ST.” 
ROCKFORD, ILLINOIS 
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~and we'll never let it down! 


The conferring of the Army-Navy “E” Production Award has 
brought full realization to the men and women of Orange Roller 


Bearing Co., Inc., that this high honor is not easily won, nor lightly 
retained. 


The “E” Flag flies over our plant because every individual worked 





without let-down to deliver Roller Bearings “on time”, as America 


prepared for the attack. We now pledge to keep that Flag flying 
high, until complete Victory is won. 


We wish also to pay tribute to our employees now in service, 
and to our suppliers, who contributed 

greatly to the winning of this award and 

without whose help it would not have 

been possible. 
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FASTENINGS PLANNED NOW 
MAY MAKE POSSIBLE THAT 
FAST ASSEMBLY JOB 


“Cold-forging’’-— proof #26...more each month 


Early clarification of your plans for fastenings can well be the 
difference between a fast and precise assembly job and one 
involving costly delays. Avoid headaches by planning early— 
in the products design stage—the fastenings required to meet 
your specific needs. Your choice—standard or special design 
—is vital not only to fast assembly, but to “making” your 
product. No product can be better than its fastenings. 


One of our jobs at Scovill, as fastenings specialists, is to 
help you select the best modern fastening for your specific 
need—a featured standard fastening or a part requiring our 
ingenuity in special design. And our skill, illustrated in the 
specially designed cold-forged item above, makes possible 
delivery at a subtantial saving in money— materials—motions. 


Avail yourself now of Scovill ingenuity in standard or 
special design and cold-forging. Profit by calling a Scovill 
Fastenings Expert to assist you in your selection. Call today. 


3 Standard Fastenings 


for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 





SCOVILL _MANUFACTURING COMPANY 


WATERVILLE ...” 


PRODUCTS 


CN 


WATERVILLE 48, CONN, 


WATERBURY 


DIVISION 


3-3151 


NEW YORK, Chrysler Building - DETROIT, 714 Fisher Building - CHICAGO, 135 South Street . PHILADELPHIA, 18 W. Cheiten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Blig.- LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St 
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Because the “two 
helices meet, in- 
stead of being 
separated by a 
center groove, the 
entire face width 
of Farrel-Sykes 
gears is put to work. 


A GLANCE at the gears of this press shows that 
they are the famous Farrel-Sykes continuous 
tooth type—the Gear with a Backbone. 


This means that there is no center groove separating 
the two helices, as is the case with some gears. 
Instead the teeth meet in sharp apices, which we 
call the backbone because it provides extra strength 
"and higher load-carrying capacity in smaller space. 
In short, a more compact gear—'‘streamlined” in 
_ the sense of eliminating the unnecessary. 


This is only one of the features of these gears. Pre- 
“tision cut by the Farrel-Sykes method of generation, 
‘their combined characteristics of overlap or inter- 


Tacing of the teeth, gradual engagement and in- 
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o dears nee used to drive this modern 


press yesigned ond. built ty thE. W. Bliss Co. of Brooklyn, N. Y. 
2.. Totally “enclosed. dnd “entirely “Gutomatic, the press produces an 
 Gutomobile Aub cap in-ten. successive operations, from circular 


blank to finished article. 


clined line of pressure contribute to smooth, quiet 
operation and maintenance of correct tooth action 
throughout the life of the gears. The opposed hel- 
ices balance and absorb axial thrust within the gear 
member, preventing harmful thrust loads with 
resultant stresses on other parts of the machine. 


For the complete story of the Gear with a Back- 
bone write for a copy of 80-page catalog No. 438. 
No cost, no obligation. 


he Goer ett Bo teen 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONN. BUFFALO, WN. Y. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Sales Offices: Ansonia, Buffalo, New York, Pittsburgh, 
Akron, Los Angeles, Tulsa, Houston 











Rollway Right-Angle Roller Bearings will make 
your machines last longer . . . with lower power 
costs . . . lower maintenance costs ... and 
lower replacement costs. That’s because Roll- 
way’s right-angle loading splits all compound 
loads into the two simple components: of pure 
radial and pure thrust ... . and carries each of 
these components on a separate bearing assembly 
at right angles to the roller axis. 


This load simplification reduces the unit loading 
on rollers and bearings. It insures lower starting and 
running torque. It holds radius-rub and roller-end 
wear-back to a minimum. And it eliminates all 
resultants from oblique loads, and all piling up of 
load magnitudes. Thus you get a longer period of 
precision operation. And you suffer fewer shut- 
downs for bearing adjustment or replacement. 


Don’t wait until reconversion problems over- 
whelm you. Take this important first-step toward 
postwar preventive maintenance today: Send draw- 
ings or detailed description of your postwar applica- 
tions for free bearing analyses and recommendations 
by our engineering specialists. No charge. No obli- 
gation. S.A.E. and American Standard metric 
dimensions and tolerances are available for most 
applications, assuring quick supply and replacement 
at low cost. 


ROLLWAY BEARING COMPANY, INC. 
Syracuse 2, N. Y. 


since 1908, makers of 


ROLLWAY 


SALES OFFICES: Philadelphia * Boston « Pittsburgh » Youngstown « Cleveland » Detroit » Chic 


RIGHT-ANGLE LOADI 











Type MCS double-width Radial 
—carries all radial loads at 
right angles to the roller axis. 
Thrust loads are carried on a 
separate assembly. 


Right-pbugle Loaded 
ROLLER 


BEARINGS 
e St. Paul ¢ Houston ¢ Tulsa Los Angel 
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CONSTANT FLOW OF POWER THROUGH 


A TION 





F YOUR product design calls for the transmission of power 

from one rotating shaft to another, without vibration and 

the alternating acceleration and deceleration of old style 
universal joints, write for the new Rzeppa catalog. 

This book explains the mechanical principles involved 
in transmitting vibrationless, constant, uniform power, and 
contains diagrams showing the destructive forces set up 
by older methods of transmitting power through various 
degrees of angularity. 

Rzeppa Universal Joints are made in both the bell and 
disc types, in a wide range of sizes that are available 
for many industrial, automotive and marine 
applications. Full information will be sent 
on request. ‘s om 

CE ais 


Poise 
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VINCO GEAR ROLLING FIXTURES with MASTER GEARS 


...@ positive check for backlash and run-out. 




















8867 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN, SALES OFFICES, NEW YORK, CHICAGO, CLEVELAND 
FAS a APS 


MILLIONTHS OF AN INCH FOR SALE BY Y | N C O 


ts EE. 
Semi-Automatic Hydraulic Spline and Gear Grinder ¢ Optical Master Inspection Dividing Head ¢ Involute Checker « Angle Tangent to Radius Dresser 


Al. item e) ite) 2-Gile), | 











on Vises ® Sine Bars @ Straight-side Spline, Serration Spline, InvoluteSpline and Helical Spline Plug and Ring Gages ¢ Thread 


* index Plates © Precis 


Plugs. Rings and Setting Plug Gages © Spur and Helical Master Gears « Munition Gages © Propeller Hub Gages ¢ Built-up and Special Gages ¢ Gear 


Rolling Fixtures ¢ Spline and Index Fixtures * Hydraulic Power, Control, Utilization and Distribution Units « Engineering, Design and Development 
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WIRECESS’ 
WORKER « 


HOUR AFTER HOUR .. . day in, day out. . . a bellows proves 
a tireless worker if it fits the job. 


Actually, there’s only one best type and:size for a pasibeliie 
application . . . the bellows that is engineered to meet all con- 
ditions encountered in actual usage. 


That is why much care should be taken when selecting a 

bellows . ... why Our engineers insist upon exact data covering 

NOTE UNIT CONSTRUCTION. every phase of the working conditions under which each bellows 
Bellows is a one-piece expansible and is to operate. With these facts at hand they can assure the de- 


collapsible member. Side-walls are pendable performance for which Bridgeport Bellows are famous. 
deeply folded or corrugated as pic- 


ievelt aleve..Me uate to ate. Why not consult Bridgeport now regarding your present or 
post-war bellows requirements? Catalog XP-100, full of valu- 
able information, will be sent upon request. 


Sellows pescentlion... Sellows... Sellows Devices 
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pom design calls for Continuous You 
Hinges, which permit flush fitting for 
improved appearance an 


Continuous Hinges of any 
d security. Wagner present or futute pr 
has developed special machines and meth- 
ods for producing Cont 


oducts, 
you confidentially. 
inuous Hinges fast 
and economically in any meta 


E. R. WAGNER MFG. COMPANY 
— any length, 4619 North 32nd Street Milwaukee 9, Wisconsin 

width and finish. Engineered to your spe- 3 ; 
cif ; i be *. d Since 1899 producers of Metal Stampmgs and Spe- 
c requirements, ey can pefroratec, cialties, Hinges and Hardware, Machine - Applied 
counter sunk, formed or spring loaded. Hinges, Rolled Butt- Joint Spacers and Bushings. 


11 find Wagner a depen 


dable source for 
kind. For your 


we'll work with 
Write today. 





HANSEN MANUFACTURING CO. 


1786 EAST 27th STREET * CLEVELAND, OHIO | 
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Spinning and whirling their way past the buffers, 8000 kingpins an 
hour move through this straight line polishing machine. Rough spots 
are removed... the pins get a high polish and the whole operation 
moves along smoothly and easily, for Baldwin Roller chain belts are 
on the job. 


5 hewn anager the power to the conveyor and to the 
: spinner, driving the conveyor and spinning the pins, 
Baldwin Roller chain belts play a big part in the successful oper- 
ation of this polisher. For the positive grip of the chain on 
sprocket teeth assures smooth operation, accurate timing and 
no loss of power regardless of adjustment. 


The ability of Baldwin Roller chain belts to absorb shock 
loads . . . their low maintenance and quiet operation . . . their 





efficiency in transmitting power, timing operations and con- 
veying materials make them ideal for all types of machines... 
in every industry. 


BALDWIN ROLLER CHAIN BELTS OFFER YOU THESE ADVANTAGES: 


1. Compact —transmit more horsepower in equal space. 


2. Allow variation in shaft settings . .. not dependent on set distances 
between centers for effective and proper operation. 


3. Simplicity of installation . . . chain easily detachable. 
4. No pre-load to shorten bearing life . . . not installed under tension. 
5. Quiet in operation . . . do not create vibration. 


For complete information on Baldwin Roller chain belts, call 
your Baldwin Man or write for your copy of Catalog M. Bald 
win-Duckworth Division of Chain Belt Company, 321 Plait 
field Street, Springfield 2, Mass. 


BALDWIN 


ROLLER CHAIN BELTS 
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HE GRIP of the Stover Self-locking Nut is supplied 

by the nut itself. It is the grip of metal on metal. It de- 
rives its power from the elasticity of its own metal for it is in 
one piece with no complicated assembly. 

Examination will reveal that the Stover Self-locking Nut 
is no ordinary nut. Indeed it is a product of exceptional 
precision. No less than sixteen precision machines are 
employed in its manufacture and inspection. 

Today it is eliminating the loosening effect of vibration 
on many types of war machines. Tomorrow it will do the 
same thing for machines of peace. Are you interested? 





Send for descriptive literature and samples. 
‘ The illustration above 
rr a@ cross section of an 


bolt on which a 
Self-locking Nut 


@ meets Army and Novy Specifications 
has ‘ 
Its, call Tl Ve ihe tapered “threaded SE LF . LOC Kl NG NUT @ does the whole job by itself 
. Bald section of the nut grips the . 


Plain- bolt, thereby giving it maxi- 


Mum vibration resistance. “IT WON'T SHAKE LOOSE” @ locks at ony point desired on the bolt 


@ does no harm to bolt threads 
@ can be used over and over without sub- 
stantial loss of efficiency 


AND MACHINERY CORPORATION @' made in standard sizes and threads 


from % inch to 1 inch 
Eston, Penna., Bushkill Drive  - New York 17, N. Y., 101 Park Avenue 


Detroit 2, Mich., General Motors Building ©@ costs no more than older-type less effi- 
REPRESENTATIVES IN PRINCIPAL CITIES | RS cient lock nuts . 
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RIGHT OFF THE PRESS this Handbook 


completely covers the subject of flexible shafts, 


— It presents full information and engineering 
data on the two classes of flexible shafts— 
power transmission and remote control. 


— It gives a clear picture of the range and 
scope of available shafts of each class— 


including illustrations and descriptions of 
many actual applications. 


— It explains in detail the procedure of mak- 


ing a flexible shaft application—including om 
how to select the right shaft for a specific Beou 
set of conditions and how to work out all Fo 
application details. she 
down 

» HowToGeT | + 
YOUR COPY than | 

fut p! 

We will be glad to send a copy of this Hand- Rin 
book free, to any engineer who has an im- alloy 
mediate, or possible future, interest in flexible use ir 
shafts. ,We make only this understandable your | 
provision — that you write for your copy on a 


your business letterhead and indicate . yout 
position or title., 





rme 5. vo FAITE ous TRIAL vivsicx 


DEPT. D 10 EAST 40th ST., NEW YORK 16, N. Y. =o 











FLEXIBLE SHAFTS AIRCRAFT ACCESSORIES 
MOLDED PLASTICS 
MOLDED RESISTORS FLEXIBLE SHAFT TOOLS 
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iERE’S HOW RIVNUT 


oe 
; 


ah 
. 


new RIVNUT makes toven 
FASTENING PROBLEMS EASY! 


Used as Blind Rivet... as 
Nut Plate for attachment... 
or both at once! 


HE RIVNUT is a one-piece tubular rivet, counterbored and in- 
ternally threaded. It is upset with an easily operated hand tool 
while working entirely from one side. A circumferential bulge forms 
‘on the blind side that is large enough to prevent its being pulled 
through metal or plastic even under conditions of eccentric load. 


For either use—as a blind rivet or as a nut plate for attachment 
the Rivnut has important advantages: One-piece design keeps cost 
down— makes installation so easy, even a blind man can do it. 
are light, strong, compact—ready for use as received. They 
e an unusually wide bearing surface, yet require a smaller hole 


than other blind fasteners. Keyed Rivnuts are available for use as 
But plates. 


Rivnuts are now made of both corrosion-resistant aluminum 
alloy and brass. In addition, a new splined Rivnut is available for 
use in wood or plastics. If special-purpose Rivnuts are needed for 
your particular application, our engineers will be glad to work up 

ial designs for you. The B. F. Goodrich = Dept. 103, 
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hings looked bad in ‘42. 
Without tin, wheels couldn't 


spin—we couldn't win. 


Then N-B-M brought out Silver Babbitt 
to help break the bearing bottleneck. 
After two years of brutal punishment 
N-B-M Silver Babbitt has proved itself 
equal to tin-base Babbitts on every 
count. 


You can be sure of satisfactory 
service when you specify 


N-B-M 
SILVER BABBITT 


Write for our engineering briefs. 














NATIONAL BEARING 
METALS CORPOR 


ST. LOUIS*NEW YORK 


PLANTS IN: ST. LOUIS, MO. + PITTSBURGH, PA. » MEADVILLE, PA. + JERSEY CITY, N. J. + PORTSMOUTH, VA. + $T. PAUL, MINN. + CHICAGO, IL 
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feginning of the end 
| for product headaches 


“le 


In a brief telephone call you can arrange for a meeting to 
discuss Foote, Pierson contract manufacturing service. By 
making it, you may be taking the first step in ending a 
troublesome production headache. 

For, without obligation on your part, a frank face-to-face 
conversation with Foote, Pierson technical men may pro- 
vide an answer you’re looking for . .. may show you how to 
get—economically—the extra product or the extra component 
you need. 

Even before you talk things over, keep in mind these 
facts about Foote, Pierson & Co. It has been in contract 
manufacturing most of its 48 years in business. It has ma- 
chines and tools and the manpower and technicians to lick 
tough present day schedules. Top to bottom, its personnel 
brings to your problems ingenuity, skill and a sense of loyal 
responsibility. 

F-P service can start as tar back as planning, engineering 
and design. It can include metal-forming and fabricating 
operations. It can extend to plating and finishing a product 
or a product’s component. It can follow through all the way 
from assembling, inspecting and packaging to the shipment 
by rail, water or air freight from the company’s uniquely 


seat : : 
favorable location in Newark, which includes storage like al ding a Wind 


warehouse facilities. 


Wh ‘phone HUmbolt 2-5100 d mak t” 
abraham g one mbolt now and make an 10 YOU D an 








OTE: - Pwr RSon «& Co .itRaCc 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1896 


75 Hudson Sea PE Newark 4, N. J. 
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RE-LUBRICATED 


SealMaster design and construction produces a bearing 
unusually quiet in operation. 


The patented, permanent seal effectively keeps out dirt 
CARTRIDGE UNIT and retains lubricant. 


SealMasters are self-aligning . . . mis-alignment of the 
shaft cannot distort the seal. 


The outer race of the bearing is locked against rotation 
in the housing by a patented locking pin. 


All SealMaster ball bearing units are pre-lubricated at the 
factory, and reach you ready for immediate service. 


These important features assure long bearing life and 
satisfactory performance for users of SealMaster Ball 
Bearing Units. Write for Catalog No. 840 which contaims 
dimensions, load ratings and engineering data on the com 
FLANGE CARTRIDGE UNIT plete SealMaster line. 


PILLOW BLOCK 


BEARING DIVISION 


STEPHENN-4A DAMSON 


9 RIDGEWAY AVENUE, AURORA, ILLINOIS MFG. CO. LOS ANGELES, CALIF. x BELLEVILLE, ONT. 
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"Silentbloc in Your New Blueprints 


eans a Better Product...Lower Costs 


GENER 


AL SILENT BLOC 


Rubber Mountings 
and Bearings 


Control v 


Give trouble 
ct for mes 


e Corre 


PATENTED CONSTRUCTION gives engineered perform- 
ace. Silentbloc consists of outer metal sleeve into which 
tubber ring is forced under high pressure and inner shaft, 
“Shot” through rubber. Radial compressive force of elon- 
gated rubber forms indestructible rubber-to-metal union. 


SEENTBLOC Mounting 
fefgineered control of 
tion in motors and 
mg equipment, cushions 
k loads, absorbs noise. 


SILENTBLOC Bushing 
corrects for misalignment of 
hinges, shafts, bearings. 
Improves operation, cuts 
machining and fitting costs. 


ibration, 
-free torque 


absorb shock 
action 


alignment 


EFORE you approve any 
blueprint, check the im- 
provements you might make with 
General Silentbloc mountings, 
bearings and bushings. 


If you have a problem of vibra- 
tion, shock load or noise, a 
Silentbloc mounting can be engi- 
neered for your specific needs. 


If your equipment has oscil- 
lating parts, a Silentbloc rubber 
torque bearing can simplify con- 
struction and give trouble-free 
operation without lubricants. 


You can improve performance 
and cut production costs with 
Silentbloc rubber bushings that 
correct for misalignment of shaft 
supports or bearings. 


General Silentbloc parts can be 
made any size, to carry loads of 
ounces to tons, using any kind of 


Silentbloc Rubber Mounting above 
is used to damp or isolate vibration 
and cushion shock loads in motors 
and other moving equipment. 


metal and rubber. Skilled General 
engineers can design a Silentbloc 
to give the exact performance 
you specify. 

Silentbloc has bees proved in 
use on automotive, industrial, 
marine and home machinery, 
electrical equipment, aircraft and 
other products. Silentbloc belongs 
in your new-product blueprints. 


It Will Pay You to Know 
More About Silentbloc 


For factual booklet, 
write The General 


‘Tire & Rubber 


Company, Dept. 
45, Wabash, Ind. 


} hg: \, 


GENERAL 





SILENTBLOC 


THE GENERAL TIRE & RUBBER CO. 


Mechanical Goods Division, Wabash, Indiana 
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Not Millions — but Billions — not one or two or three 
— but actually more than THREE BILLION Hoover 
Products have been supplied for War Equipment. 


For use in more than two thousand different types of 
War Apparatus — from tiny delicate super-precision in- 
struments, to giant Ships — Guns — Tanks — Planes — 
Machine Tools and Trucks — the really tough jobs 
where precision and brute strength are essentials. 


Hats off to the Hoover Men and Women who have 
produced more than THREE BILLION 


Hoover Ball Bearings 
Hoover Balls 
Hoover Tapered Roller Bearings 


the combination which has earned the Army-Navy “E” 
Award. 


seme, 


oO) Mf 
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NEW PESCO HYDROLEASE 


There are many jobs in industry that Pressurized 
Power by PESCO is just naturally better- fitted 
to perform. 

This is one of them—actuating heavy idl 
... for industrial power machinery, buses, trucks 
and heavy motor vehicles. 

The. Hydrolease is one of the new PESCO 
hydraulic products now made available to indus- 
ry. It is a compact, precision hydraulic clutch 
actuator. When installed in the clutches of your 


4 machines it eliminates a large number of me- 


chanical parts and points of lubrication. It sub- 





stantially reduces clutch wear and tear and saves 
in maintenance costs. =? ll 

The smooth, positive action of thé ‘acts 2 
a distinctive feature of applied hydraulics— 
éngages and disengages a clutch ‘with new ease 
and more accurate control. It keeps BE clutch i in 
constant adjustment. sin 

It will pay you to get complete facts about 
this new PESCO product. Write for: the 
Hydrolease Folder to PESCO Products Company, 
Industry Service M, 11610 Euclid Avenue, 
Cleveland 6, Ohio. = 


ALSO SEND FOR THIS BOOK. “Pressurized Power and 
Controlled Flow by PESCO’’. This book pictorially tells the story of 
PESCO equipment, manufacturing facilities and engineering service. 


A copy will be mailed promptly upon request. 
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ICKET HEAD 
CAP SCREW 


Mole) 41, (cml, hfe f-1: 
‘ HOLO - KROME 
SOCKET HEX. SOCKET 


SET SCREW 


Design and Production Engineers, in addition 
to their war-time activities, find time to blue- 
print future plans in preparation for the day 
they can be put into production. Machines 
and parts which will be required to sustain 
unusual stresses and vibrations must have their 
component parts securely fastened. Now is 
the time to investigate—prepare for tomor- 
row's production today! 


. INTERNAL WRENCHING 
FEATURE ~- QUICK & 
POSITIVE TIGHTENING 


SOCKET SCREWS 
The BETTER Fastening Method 


Design and Production Engineers find the assistance 
given by Holo-Krome Fastening Engineers extremely 
valuable in planning their production schedules. Holo- 
Krome FIBRO FORGED Socket Screws, Completely 
Cold Forged by the Holo-Krome patented method, 
do the job for which they are intended with Guaran- 
teed Unfailing Performance. 


CATALOG OF HOLO-KROME PRODUCTS GLADLY SENT 


HOLO-KROME 
fibre forged SOCKET SCREWS 


Manufactured Exclusively by 


THE HOLO-KROME SCREW CORP, 
HARTFORD 10, CONNECTICUT, U. S. A. 
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Oilgear generator (pump) which sup- 
plies fluid power to an Oilgear motor 
OILGEAR for traversing turrets in all tanks 
mentioned and many others. These 


mie Oilgear systems provide high traverse 
speed,exceptionally accurate control and dependability. 


Odlgeard EAGER RESPONSIVENESS MAY 


WIN A POSTWAR 


Alert and forward-looking “‘peace’’ ma- 
chine designers and users are finding 
new paths to efficiency by watching 
the performance of machines of war .. . 
at war. Take for example, America’s 
newest M3 and M5 light tanks and M4 
mediums. Here, in all these, is power 
at the twist of a wrist, supplied by 
Oilgear Fluid Power systems, to enable 
the gunner to traverse and train the 
turret (and guns) on the target, quickly, 
accurately and without effort. He gets 
extreme speed instantaneously when 
searching out a new target. He gets 
extreme deceleration when he has found 
it, and low tracking speed as he trains 
his gun on the moving target or when 
he is moving past a stationary target. 
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BATTLE FOR YOU 


In brief, he has instantaneous torque, 
extreme range of speed, steplessly var- 
iable speed from zero to maximum and 
return. He has tremendous power in 
small compass. He has absolute con- 
trol over power and speed, in this case, 
from a simple handle which he twists 
from side to side. Whether you need 
these Oilgear characteristics or a com- 
bination of scores of other functions to 
improve a machine, better its opera- 
tion- or solve a hitherto “impossible” 
problem, write and ask Oilgear engi- 
neers for their recommendations. There 
is no obligation of course.... THE 
OILGEAR COMPANY, 1311 West 
Bruce Street, Milwaukee 4, Wisconsin. 


| /\ 
} is 
} \ a 





ARE YOU TRYING TO: 


Apply large forces through long... 
or short . . . strokes at variable speeds? 
Obtain automatic work cycles, vari- 
able speeds in ¢ither direction . . . 
with or without pre-set time dwell? 
Apply large forces through continu- 
ous or intermittent reciprocating cy- 
cles at constant or variable velocities? 
Obtain extremely accurate control of 
either position or speed of a recipro- 
cating member? 

Apply accurately variable pressure 
either static or in motion? 

Closely synchronize various motions, 
operations or functions? 

Apply light . . . or heavy . . . forces at 
extremely high velocities through 
either long or short distances of travel? 
Obtain continuous automatic revers- 
ing drives at constant R. P. M. or 
over a wide range of speed variation? 
Obtain accurate remote control of 
speed and direction of rotation, rates 
of acceleration and/or deceleration? 
Obtain constant horsepower output 
through all or part of a speed range? 
Obtain automatic torque control? 
Obtain accurately matched speed of 
various rotating elements? 

Obtain constant speed output from a 
variable speed input? 


14. Obtain full pre-set automatic con- 


trol, elimination of problems of shock, 
vibration, etc.? 


Gou Need Olgear! 













THERES NO 
SUCH WORD 
AS CANT” 


WHEN YOU USE 
TWIN-FAST SCREWS 


| Twin-Fast’s balanced construction, uniform shank, and eee 
single centered point assure straight driving 
—far neater fastenings! se 











_ Three basic,improvements are responsible for Twin-Fast’s 
| neater fastenings. 1. Uniform shank from first to billionth! 
a. Made with a one-piece rather than a two-piece die, Twin-Fast’s 
| shank is never distorted — therefore never throws the screw 
_ onaslant. 2. Twin threads which spiral the root from opposite 
| sides give the Twin-Fast Screw symmetrical balanced con- 
_ struction for balanced driving—straight driving. 3. Twin-Fast’s 
) single centered point — at the axial center of the screw — bites 
into the wood at first pressure. Provides fast, straight starts. 
Eliminates danger of cant. 
Avoid delays — cut production costs and fastening time with 
Twin-Fast Screws. Write for literature and samples today. 


OTHER TWIN-FAST FEATURES 


: Twin, parallel threads provide Cylindrical construction (not ta- 
twice the thread pitch of ordinary pered) increases thread area for 








| screws. Driving time and costs are 
| cut in half! 


’ Relieved shank diameter prevents 
} stresses which might cause imme- 
_ diate or eventual splitting or fis- 
sures and weakened seating. 


BY ALL MEANS 
BUY BONDS! 


PATENTS 2,314,390, 2,314,371, 


OTHER PATS. PENDING 





tighter seating, greater holding 
power. Often, fewer and . shorter 
screws may be used. 


Twin-Fast Screws come in steel or 
brass with round, flat, or oval heads 
—standard sizes and thread count. 





THE BLAKE & JOHNSON COMPANY 


ATER VECLLE CONNECARM YT 
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CABLE TERMINALS ff | 
JUNCTION BOXES 
CONDUIT FITTINGS 








« 
we pila 
3 
we 
» - 
==: ; 
- j : | 
; 2s F 
<< POULSEN 
& 
NARDON 
~¥ INC. 
Terminal Box 2398 
re Los Angeles 54, Calif. 
SS 55 
« ‘ 
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MAXITORQ™ 


FLOATING DISC CLUTCH 


WINS APPROVAL 
OF LEADERS IN 
MACHINE TOOL 
MANUFACTURE 


Machine tool operation is only as effective as the see between them”. This prevents drag and the 
power transmission equipment permits .. . which means consequent abrasion and heat. 
smooth engagement of the clutch, quiet, cool running 
and positive disengagement. That the “Maxitorq” has 
been selected by many leading machine tool builders is 
a tribute to its dependability under constant operation. 


3. Discs which have flat, true surfaces . . . ac- 
curate duplication of all disc thicknesses. This 
means no high or low spots under engagement . . . 
the entire surface area being engaged, with contact 

The reasons for such approval are: evenly distributed. Obviously clutch service life is 


1. Assembly, adjustment, take apart . . . without the greatly extended. 

use of tools . . . easily, quickly. 4. Adjustments for spring tension are quickly 
2. Floating Discs . . . which ride free in neutral .. . made by means of knurled ring, locked with a 
kept apart by Maxitorq Separator Springs . . . “you can spring and notched retaining ring, to a proper 


setting. Again . . . no tools required. 


Check these important advantages . . . they will 
insure better operation of all machinery where 
smooth power pick up and quick, positive dis- 
engaging are essential. 


SEND FOR NEW CATALOG No. 4 








This is the single and at top is the double “Maxitorq” clutch, 
both of which are available in Dry or Wet types. Pulley and 
Cut-off Coupling types also made. Capacities from 4% to 5 H.P. 
* at 100 R.P.M. Information about larger capacities on request. 






| 


if 


| THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER, 
CONNECTICUT 
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per Ships at home and abroad 


Among many time-saving devices used by Pan- 
American Airways is the mobile compressed air 
outfit illustrated above—equipped with a Scaife 
air-receiver. 

If your present or future plans call for the 
use of cylindrical products or containers for 
gases, air, water and other liquids, we will be 
glad to show you how our experience with 
products of this type may be of real help to you. 


SCAIFE COMPANY 


FOUNDED 1802 
OAKMONT (Pittsburgh District), PA. 


Representatives in Principal Cities 





ae eee 





MARLIN-ROCKWELL CORPORATION _ Executive Offices: JAMESTOWN, N. Y. 
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twenty years. 












THE 
PARKER COUPLING 


is the key to the vital 
link, engineered and de- 
signed by Parker—pro- 
fected against leakage 
and vibration, precision- 
made, quick to install, 
quick to service. 













ngincored by PARKER 


Fluid Power, the modern way to get things done, 
is carried wherever you want it to go through 
tubes, and controlled by valves. 

You think of Fluid Power as a three-link chain; 
Source—Circuit—Utilization. 

The key link is the Circuit—straight line, 
around corners, into tight places, under direct 
or remote control. That key Jink is vital, for the 
successful operation of any Fluid Power applica- 
tion depends on it! 

It’s Parker’s business to engineer this vital 
link—to design it, build it, install it—to build the 
precision valves and fittings that make it function, 
and the tools to handle them. We’ve been at it for 


A Parker Fluid Power engineer will gladly 
discuss these interesting ideas with you. Write 
to The Parker Appliance Company, 17325 
Euclid Avenue, Cleveland 12, Ohio. 





A. A. F. SURPLUS WAR aie 


Parker has been selected by 
Metals Reserve Company to 
market surplus A. A. F. war 
stocks of valves and fittings. 
Immediate delivery assured. For 
specifications and for installa- 
tion recommendations, write, 
wire or phone. 


PARKER SERVICE AGENCY 
Division of 
THE PARKER APPLIANCE COMPANY 
Cleveland 12, Ohio, U.S. A. 








Agent for 
’ METALS RESERVE COMPANY 





PARKER 





ge ets 





| PUTA BEE 


in your boss’s bon- 
net to give tracing 
papers the old 
heave-ho, and to 
switch to tracing 
cloths ... Arkwright 
Tracing Cloths! 


Risk 
Sei 


sa a Bn a Bh eae ogy 









(Genrer —_ tui 


Sold by leading drawing 
material dealers everywhere 





UP A TREE 


because the tracing 
Papers you use just 
won't stand up un- 
der frequent correc- 
tions or constant 


handling? 


YOU'LL SOON SEE 


that frequent cor- 
rections and con- 
stant handling don’t 
hurt Arkwright 
Tracing Cloths a bit. 
In the long run, 
you'll also see they 
cost no more than 
tracing papers. 
Arkwright Finishing 
Company, Provi- 
dence, R. |. 
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| — This pump gives the 
EE plane extra reserve 
power to be used in any emergency. It 
makes possible a sudden burst of speed 
for quick get-away or faster dash when 
needed. 
The RD-7900 Waiter Injection Pump can 
be used to supply water or water-alcohol 
mixtures, at pressures of 45 P.S.I. up to 
250 G.P.H. The pump meets the mounting 
dimensions of the 400 G.P.H. Fuel Pump 


formance relief valve balanced to 
supercharger pressure. Adapted to 
installations using the turbo supercharger. 
Non-corrosive throughout. 24 Volt D.C. 
explosion-proof Delco motor, light weight 
with geared head and glass insulated. 
it’s a near miracle in mechanical per- 
formance. Write for details. 


ROMEC PUMP COMPANY 


100 ABBEY ROAD ELYRIA, OHIO 


{ y of Army-Navy Specification AN-P-52. 

s Monel metal rotor and liner. Bearings 

= and blades of Graphitar No. 2. Low tem- 

* perature diaphragm and seal. High per- OYWILECL 


Paooves ENGINEERING — DeceMBER, 1944 

















From newly established positions, 
portable beacon units guide and\warn 
supporting ships and aircraft. Their electric 


generating plants are powered by\ 











rugged, quick-starting Briggs & Stratton engines 
— another one of many vital war services 

by hundreds of thousands of 

Briggs & Stratton engines. 





hee-Cooled Fewer (Ui 











Briggs & Stratton leadership i in design, engineering and pre- 
cision manufacture is backed by the performance record of 
more than TWO MILLION Briggs & Stratton engines—and 
a quarter-century of ous production of “air-cooled power.’ 

You can profit experience in your plans for the future 
per viet y you oan sell or use power equipment. 
BRIGGS & STRATTON CoORP., Milwaukee 1, Wis., U.S.A. 
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CHIKSAN 
FORMULA 
FOR A 


Perfect 
SWIVEL 
JOINT 


BB, + EP = 








LT 
P/V 






fc 
BB.= Double rows of Ball Bearings — For easy tum 
ing with minimum friction. They also maintain 
perfect alignment of moving parts. th 
fa P — Effective Pack-Off — This self-adjusting unit per- ti 
mits the use of the same Swivel Joint for all ser : 
ices. Nothing to tighten or adjust. an 


= Low Torque — No excessive friction drag because 
turning takes place on ball bearings which hold 
moving members together. Tightness of Joint does 
not depend upon compressing packing element by 
means of bolted flanges, thereby causing joint 
to stick. 


P/V= Pressure or Vacuum — Pre-determined pressure 
on Packing Ring prevents leaks due to pressure oF 
vacuum. Packing automatically adjusts itself to 

either service. 


These are the essential elements for perfect swivel action. 


You get ALL of them when you specify Chiksan Ball-Bearing 
Swivel Joints. 


pe: FOR CATALOG AND ENGINEERING DATA 
< - VOOL COMPAR 


— Bal Roaring swivel JOINTS 
% for ALL PURPOSES 


BREA, CALIFORNIA 


ae 





¥ 
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‘“MADE BY NATIONAL SCREW” 


Inspection under 
magnifying glass. 


ay 


As a principal source of supply for aircraft fasteners, 
we have developed facilities for achieving tolerances 
formerly unheard of in bolts, nuts and screws. 

There is only one way to insure rigid adherence to 
the quality required by the Air Forces, with a produc- 
tion of millions of parts daily. That is by a system of 
inspection that is complete and foolproof. 

The excerpt reproduced above from a recent letter 

of formal approval from the Air 
Technical Service Command in- 
dicates how well National Screw 


ressure has achieved this goal. 
sure of 
self to 





1 action. 
-Bearing 


> DATA 
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Simplify assembly with . 


CUSHIONPOWER 


RESILIENT FLEXIBLE COUPLINGS 


1—Easy to assemble...only a screw driver required. 
2—Easy to line up with a straight edge. 

3—Easy to disconnect without changing alignment. 
4—No lubrication or maintenance required. 
5—Absorbs load shocks. 

6—Reduces wear in connected machines. 

7 —Cushions noise and vibration. 

8 —Trouble-free operation. 

> These flexible couplings, made by the makers of Crocker- 
Wheeler Motors and Generators, are available for every 
coupling application. The simple, efficient, economical 
CUSHIONPOWER coupling is not only flexible, but resilient. 


® The coupling is simple in design, having but four eo, 
mechanical parts . . . flange, spider, ball retainer ring and e e 4p (4, ° 

balls moulded from a special rubber composition. (4 MME C7 Vii 7 LL b A 
® Write for complete information or call our office nearest 
you ...see list below. 


CUSHIONPOWER COUPLING INFORMATION For the second time in one generation 


*H P. this country is turning the tide of victory 
N . 

reg rb of Bore — We in a great war. Abroad, our armed forces 
Size _|R.P.M. Spider | Flange | Bore | Lbs. have shown what free men can accomplish. 
6 ¥,_|__7000 VA 1% Ya 3 At home, free enterprise has proved itself by 


9 1% 5000 1% 1y % 6 c P 
the tremendous volume of its pr , 
10 1 7000 | 1% 1% V5 4 production 


il 24% | 4000 1% 2 % 12 ji 
= ; 3200 : iv 35 Acme Aluminum Alloys, Inc., is itself a 


19 1 2600 | 2% 3 1% 40 product of free enterprise. Little known in 
21 14 2300 2% 314 13% 65 1919, it is now among the leaders of its in- 
25 20 2100 | 3% 4 2 90 dustry. The growth of companies like Acme 
27 25 2000 3% 4V3 2% is proof that the free enterprise system re- 


31 35 1800 3% 5 24% mains vigorous and strong. 
35 55 1550 4y, 54 2 


* Use for all applications .. . mo service factor mecessary. Free men and free enterprisé are steering 
} : - @ 
JOSHUA HENDY IRON WORKS this country through a great crisis. Free men 


CROCKER-WHEELER DIVISION “4 free enterprise can continue on with con- 
AMPERE, NEW JERSEY ence, whatever the future may bring. 


BOSTON + BUFFALO + CHICAGO + CINCINNATI © CLEVELAND + LOS ANGELES 
DETROIT ¢ NEW YORK © PHILADELPHIA + PITTSBURGH © SAN FRANCISCO « WASHINGTON 
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a6 
SAME “KNOW HOW" MAY 


E THE “BUGS” out 

ELP YOU FIRE Te ee ESIGN. 
compressor into 
Faced with 
rere 

Nee 
under advers® s. We 
absolute reliab 
keep strict con 


ility? Write u 
fidence. 


When the nation called for portable flame-throw- 
ing units...to burn Japs out of jungles, or scorch 
the life out of deadly pill boxes . .. Worthington 
designed a nitrogen compressor to provide the 
motive power that sweeps the flame to its target. 

It had to be light, air-cooled, compact, yet pow- 
erful and rugged enough to-stand the rigors of 
war. Above all, it had to be reliable. 

In addition to these 2000 Ib. nitrogen compres- 
sors for flame-throwers .... Worthington has de- 
signed and built engine-starting compressors for 
landing craft ... compressors for air field service 
trailers . . . for high altitude aircraft oxygen- 
generating units. 


GENIND THE NAME 
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Each invalved a design problem. In each case, 
the compressors could not fail! 

Worthington is still building vertical compres- 
sors for war. Soon, we hope, this war-sharpened 
Worthington skill with all the variables of com- 
pressor design . . . this Worthington depend- 
ability, chosen above all to mieet the exacting 
demands of war production .. . will be at your 
service ...to help you solve your design prob- 
blems ...or provide for your plant the best 
standard vertical compressors money can buy. 
Worthington Pump and Machinery Corporation, 


Harrison, N. J. 
AC 4-17 


—— 
ee 
A 


SSSI 
= TTI 





What’s the 
OIL PRESSURE? 


This Greer Hydraulic Test M 


jeths 
he answer — chine tells 


checks Gircraft 


POwer, 





Bui 
Pet endurance, high in torque 
"a mers engines perate smooth 
. ong hours, day after d : 
est “pplications—whether it’s = 

OUs or intermittent service, * Ahan 
oblem .. ; am 





Supplying 24 Max. B.H.P. at 
1500 R.P.M., this rugged, B-15 
engine provides ample power 
for driving the Greer Univer- 
sal Hydraylic Test Machine, 
manufactured by Greer Hy- 
draulics, Inc., New York, N.Y. 


ALLIS:‘CHALMERS 


RACTOR DIVISION « MILWAUKEE 1, U.S.A. 


POWER UNITS 


FIVE SIZES 

4 Cylinders, 24 Max 
cylinders, 31.5 Max 
45 Max 

74 Max 

110 Ma 


HOSE CLAMPS 
For All Applications 


The dependability of Wittek Hose Clamps 
long accepted by the automotive and ovig 
tion industries, is now being proven by actygl 
service with the armed forces of the Unite 
Nations os standard equipment for aircraft, 
tanks, jeeps, trucks, ships and other combal 
vehicles. Wittek Hose Clamps are made 
many different sizes and types for all appl 
cations. Write for new descriptive catalog, 
Wittek Manufacturing Co., 4305-15 Weg 
24th Place, Chicago 23, Illinois 








how TUTHILL PUMPS can 
be built into the design of your machine 


To save space, material and money, Tuthill 
builds stripped pumps for you to incorporate directly 
into the design of your machine. These 
internal-gear rotary pumps are furnished without mount 
ing bracket or without housing as pumping elements 
—for coolant, lubrication, hydraulic and liquid transfer 
service. Capacities from 1 to 50 g.p.m. Write for 
Tuthill Stripped Pump Bulletin. 


* e Novy 
are serving Army 
Tuthill Pumps and Industry 


ore i 
Air Force e Merchant Marine 





TUTHILL PUMP COMPANY 


939 East 95th Street @ Chicago 19, Illinois 
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(i B&W MAKES BOTH 


Looking forward to the use of tubing for an 
ever-wider variety of mechanical uses, the 
large well-equipped laboratories of Babcock 
& Wilcox maintain uninterrupted research. 
Technicians seek constantly to improve pres- 
ent alloys and to discover, if possible, better 
alloys to meet the expected demand. B&W 
Tubing is now available in carbon steels, 
carbon - molybdenum steels, special B&W 
Croloys, NE. and S.A.E. Alloys, stainless and 
corrosion-resistant steels. 

Babcock & Wilcox are in the unique posi- 
tion of being able to’ supply both Seamless 


+ re 


and Welded Tubing for mechanical uses. To 
the user, this fact has many advantages, not 
the least of which is the impartial recommen- 


‘dation of experienced engineers who con- 


sider only the right tubing in its application 
to the job at hand without prejudice toward 
any type. 


B&W Tubing can be machined or formed 
into practically any shape; and the present 
range of steels available offers great oppor- 
tunities to designers and engineers in plan- 


ning new mechanical uses. 


Pp seaio! 


B&W TUBES | 


a SEAMLESS. Coniplete range of carbon alloy and stainiess-4” 
. steels. Sizes: Vz in. to 85¢ in. O.D. 
ELECTRIC-Resistance Weided Carbon grades. 
Sizes: 34 in. to 4 in. O.D. 


THE BABCOCK & WILCOX TUBE COMPANY 


Seamless Tube Division 
Beaver Falls, Pa. 


APM 
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An 


Wetded Tube Division 
Alliance, Ohio 


TA-1300A 
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\ HYORO:POWER 


L RoW 








me < POWER LINITS ra » a) & Re MER 











geanial 
Present 

or 
4 & Post-war 





Brown & mes Rossa Geared Plies. precision built — 
with spur, helical or herringbone gears, are suited for 
lubrication, coolant supply, transfer purposes and hydraulic 
installations. Catalog on request. Brown & Sharpe Mfg. 
Co., Providence 1, R. I., U.S.A. 


NOM NASPt s — 
PUMPS 3 ra 
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How #cli-Cocl INSERTS 
REDUCE HOURS TO MINUTES 


inthe shops of American Export Airlines, Inc., replacement 


af burned or worn-out spark plug bushings formerly re- 
quired removal of the cylinder from the engine. This took 
weral hours—often most of a day. Today, ‘‘Heli-Coil’’ 
pris restore the bushings to perfect condition in less than 
thour—without removing the cylinder. They are easily 
alled—using only simple hand tools in maintenance 
gations (see photographs below). 


i-Coil’ inserts are also used in original installations as 
tk plug and stud bushings, providing a tight wear- 


tant, leak-proof fitting. They will not corrode in stor- 
‘or service, and in the case of spark plugs, eliminate 





freezing and insulation, permitting removal of spark plug 
with same torque as used for installation. For assembly 
on a production basis, power tools are available. 
““Heli-Coil"’ Inserts are precision-shaped stainless steel 
helical coil thread-liners. They engage the retapped 
thread of the spark plug bushing, or any American Na- 
tional tapped thread providing a permanent, hard, smooth 
surface. They are about one-fifth the weight of solid bush- 
ings and occupy less than half as much cross sectional 
area, permitting more latitude in design and greater 
strength. Send for further information. 


THE SCREW SYSTEM WITH THE ANT4-FRICTION THREAD 








iy 


aS U. S. and Foreign Patents 
issued and Pending 


ING. tool is placed over the 
Bed hole and Insert wound 
h threaded sleeve into hole. 





REAMING out old thread and tapping new thread 
for. the “Heli-Coil” Insert, in one operation in 
shops of American Export Airlines, Inc. 


EXPANDING tool ready to be screwed into Insert. 
Mondrel. will then be pushed down into sleeve, 
forcing Insert into walls of tapped hole. 


‘a AIRCRAFT SCREW PRODUCTS COMPANY, 


47-23 35th STREET ° 
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LONG ISLAND CITY, 1, N 


CLOSE-UP of tnsertialy tool, comprising mandrel 
and threaded sleeve, with Insert in sieeve. 


STAKING sleeve is placed over expanding man- 
drel until sleeve meets boss. Light blow on top 
of sleeve knuris chamfered edge around hole, 
locking Insert into walls of tapped hole. 











QUICK DELIVERY 


is positive on high priority orders wher 

you specify U.-S. Steel Wire Springs or; 

your urgent war orders. Let us dem 

onstrate our ability to meet your re 

quirements both in quality of produc: 

and promptness of delivery on your 
next order for stee! 
springs. 


3 
he, 


“COIL SPRING’ 


EXTENSIONe® 
COMPRESSION 
© TORSION FLATS 
e WIRE FORMS 


Standard Round Edge Die Springs 


THE U.S. STEEL 
WIRE SPRING CO. 


7800 FINNEY AVE., CLEVELAND, OHIO 


HIN 





“GaRLOCK Packings and Gaskets are doing a job on our 
ships—they’ll help us lick our packing problems at the 


plant back home, too!” | TRMAERLIAL 


“And don’t forget how well those KiozureE Oil Seals 
* r STAMPINGS 


are working out.” 
Yes, GaRLock products give superior performance for 
our Armed Forces and for industry everywhere. You AND POST WAR PLANS 
can rely on their dependable service. Here are ours 
THE GARLOCK PACKING COMPANY To continue to serve industry 
PALMYRA, NEW YORK with our “Experience” in 


In Canada: The Garlock Packing Company making stampings. 


of Canada Ltd., Montreal, Que. ‘ " 
Twenty years experience in 


forming heavy gauge metals 
of all types. Steel, monel, 


, ht 
brass, copper, aluminum and GAT 
stainless steels. — 
CATKE 


If circular shapes are needed. SP tesin.- 
Write us—as we have the into mort 


largest number of circular ag press 
ining th 


Tue Ganuan K.ozure Oil Seal (Pat- dies = the United States. Moulded 


ented) resists oil and water at high or B k of bronze 

low temperatures. Stays firm; stands up w Shape Boo A 

under severe conditions without losing Send for 46 - P bo casti 
an erent 


its toughness, density or resiliency, 
Let us have. your inquiries lo provid 
the partic 


GARLOCK fe 
re iob BET T 
L_S-~ . STAMPING CO. & @8ETT 


YOUNGSTOWN 1, OHIO GAT 
‘Sere 





Propuct ENGINEERING — Decemser, 194 Pr 
ODUC’ 





Quick Facts about 
GATKE DUPLEX BEARINGS 


CATKE Duplex Bearings, illustrated above, are made 
of resin-bonded fabric materials, precision moulded 
into mortised bronze castings under heat and tremend- 
ous pressure. The result is a complete bearing, com- 
bining the marvelous performance qualities of GATKE 


Moulded Materials and the dimensional stability 
of bronze. 


4 


The castings are made to fit standard bearing holders. 
Different combinations of moulded materials, are used 
'9 provide the proper performance characteristics for 
the particular application. 

Duplex Bearings are but one of many GATKE devel- 


pment to overcome difficult conditions and. do the 


job BETTER. 


GATKE CORPORATION 


8!” diameter 
by 25” long 


Patent Pending 


¥ ae lo ped fo 


do the job BETTER 


GATKE Bearings are Custom-Bilt to overcome 
conditions that are too difficult for ordinary bear-, 


ings. On tough applications throughout most indus- 
tries they are giving results so superior there is no 
comparison. 


Try GATKE Bearings for your difficult jobs. Get- 
ting acquainted with their many unique advantages 
has led to marvelous improvement for designers, 
engineers and users of machinery on countless 
difficult and unusual applications. 


Literature on request. 


250 N. La Salle St., - Chicago 1| 
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.. With The 
Wheels of 
_ Progress.. 





®@ Geared to the precision demands of war, 
Chicago Wheels have been a potent force in 
smashing bottlenecks—cutting down rejects 
—speeding production to an all-time high. 


Constantly tested, constantly improved— 
Chicago Wheels produce finishes so perfect 
they pass exacting surface analyzer tests, so 
accurate they can be measured in micro 
inches. 


Production of civilian goods will demand the 
same precision finishing methods. 


Keep pace with Chicagos, the Wheels of 
Progress! 


CHICAGO GRINDING WHEELS 


Anything up to 3" in diameter in various grains and 
bonds, including FV, the sensational new bond with a 
pedigree. 


CHICAGO MOUNTED WHEELS 


Shapes and abrasive formulas to take care of every 
job of internal or external finishing. 


TRY ONE FREE! So you'll know what they 


can do, we will send a test wheel. Tell us material 
you'd like to finish and size wheel required. 


CHICAGO WHEEL & MFG. CO. 


Half a Century of Specialization has Established our Reputation 
as the Small Wheel People of the Abrasive Industry 


1101 W. Monroe St., Dept. PE, 


Chicago 7, Ill. 





PE-12 


SEND CATALOG. INTERESTED IN 
[) GRINDNG WHEELS 

[] MOUNTED WHEELS 

[] SEND TEST WHEEL. SIZE...... 
Name... 


Address. . 























“and the COMPATT MOTOAIR 
improves MACHINE-DESIGN, too...” 


bs (0) 98) 0, (em yw -8-) 53 Cer 
OR PAPER FOR 

ACCURATE BONDING, 

SLITTING or WINDING 










Before approving any 
plans for post war 
machines, weigh the 
advantages of the 
MOTOAIR pump. 


1O) 929» 80. [CM O10) H 97-9 2) 9) ® 
OF 0° 0 O)s FI fo) « 


VACUUM FILLING 


INSERTING CONTENTS DELIVERS 

TANK EVACUATION VACUUM 
POWER for CHUCKS om 

or VISES PRESSURE 


LIFTING & CONVEYING — or Both, 
SHEET-METAL PARTS . 
FOR DIE-STAMPING . 
or ASSEMBLY é 


PAPER HANDLING . 


CLEANEFP or . 
BLOWER SYSTEMS 4 
*AND 

ELIMINATES 
GEARS, GUARDS 
DRIVES & SHAFTS 


MOTOAIR has 
been reported 
more accurate; 
less costly than 
“electric-eye.” 
Suitable for wall, 
ceiling, or nor- 
mal mounting. 
Motoair lends itself admirably to use as an acce® 
sory in many types of machines. 


NEW JERSEY MACHINE 


CORPORATION 
HOBOKEN, N. J. 





15th AND WILLOW AVE. 
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@ There she is—your new machine! Fresh out of your 
“think tank.” Her nose may be shiny, but she’s beauti- 
ful...ready and able to do a certain job better than 
anything in her class. And she’s yours, all yours! 


Now that you're sending her out in the world, she’s 
going to be at the mercy of human beings. And just be- 
cause people are human, they make mistakes. Costly 
mistakes that can cut down the full productiveness of 
your machine. 


But when it comes to lubrication, there is a way to 














Here’s How Centralized Lubrication 
Increases Production . . . Saves Time, 
Money and Machines! 


One battery of machines had to be shut down 17 minutes 
each shift for lubrication. An Alemite Centralized System 
did the job better in 3 minutes—added 5 hours more produc- 
tive time to each machine each week! That's 260 extra work- 
ing hours per machine every year! 


To lubricate this large machine—65 feet high, 100 feet long 
—the oiler had to cross a catwalk, lean over and reach down 
to remotely located bearings. The job was time-consuming 
and dangerous. An Alemite Centralized System was installed. 
Now all 59 bearings are lubricated safely, quickly and easily 

_ from 3 locations, in minutes! Hazard is removed... lubrica- 
tion is done better and faster . . . productive time is increased! 


ur Machine is Your Idea Brought to Life 
Protect it from Costly Human Error! 


protect your “working girl’ and insure her for life 
against human error. Design-in any one of the four new 
Alemite Centralized Lubrication Systems—the Alemite 
Progressive, Alemite Dual Progressive, Alemite Dual 
Manifold and Alemite LubroMeter. 


These Systems were created by Alemite for the single 
purpose of eliminating “human error” in lubrication. 
They handle both grease and oil. And they‘re so adapt- 
able you can build them into almost any type of ma- 
chine, large or small, singly or in batteries. 


r 





ALEMITE CENTRALIZED 


LUBRICATION SYSTEMS 


Give Your Machines All These 
Advantages — Plus Protection! 


* They assure positive lubrication for all 
bearings. 


* They provide measured delivery of lubri- 
cants to each bearing; prevent over-lubrica- 
tion and under-lubrication. The systems signal 
when the lubrication job is completed. 


* They permit lubrication while machines are 
in operation. No time-outs or shut-downs for 
lubrication. This adds “M.P.T.” (More Pro- 
ductive Time) to your machines. 


* They eliminate the need for costly field ser- 
vice. Machines perform better because they 
are properly lubricated. 


* They add potent sales points to your ma- 
chines, enhance your own reputation as a de- _ 
signer. Alemite Systems pay for themselves 
quickly through greater production, lower 
labor and lubricant expense, longer life of 
machines. 











Have a Demonstration of the 4 New 
Alemite Systems... Right at Your Desk! 


Without obligation, have an Alemite Lubrication Spe- 
cialist call and demonstrate Centralized Lubrication 
with four transparent working models. Theyre mighty 
interesting. You can study them at close range—actually 
work them yourself at your desk! If you like, the Alemite 
Specialist will gladly give you any technical help or 
information you may want regarding the adaptation of 
Alemite Centralized Lubrication Systems to your old 
or new machines. Drop a note on your letterhead to 
Alemite, 1808 Diversey Parkway, Chicago 14, IIlinois. 








me ALEMITE 


Fit in Modern ema 








CONSULTATION « ENGINEERING * EQUIPMENT « LUBRICANTS « MAINTENANCE 
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When you need non-ferrous 

and stainless bolt and nut 
products the logical source—the natural 
source—is Harper. 


Specializing on Everlasting Fastenings 
Harper specializes on non-ferrous and 
stainless bolts, nuts, screws, washers, 
rivets and accessories ... is not con- 
cerned with common steel. The Harper 
engineering and manufacturing staffs are 
composed of men who have concentrated 
on the working properties and peculiar- 
ities of brass, copper, bronzes, Monel and 
stainless steel. 


Ample Manufacturing Facilities 


The plant houses hundreds of machines, 
some standard some special . . . machines 
for heading, forging and threading huge 
fastenings and small... all engineered to 
do the best job on non-ferrous and stain- 
less alloys. 

4360 Items in Stock 


Harper maintains large stocks of a great 
variety of sizes and types of non-ferrous 
and stainless fastenings, many of which 
are considered “hard-to-get.” 


Worth Time and 
Money to You 


- 


Here’s another example 
of how Western skill 
solved a tricky problem in 
aircraft small parts-making 


@ It’s an airplane carburetor float needle and of 
course it must work perfectly — nothing less will 
do. But when it was lapped at assembly with its 
mating piece, the abrasive action wore a tiny 
groove at the seating line. Not good in a plane 
that’s miles from its base chopping up Nazi trans- 
port — it would have a tendency to stick. But 
Western engineers worked out an ingenious grind- 
ing operation that eliminated the lapping entirely, 
with smooth finish precision results that met the 
specification of individual dry-seal vacuum tests 
— airtight support of a 10” mercury column... 
This kind of skill can be highly valuable to you 
now, but especially postwar. It is not expensive 
- get our quotation on your next need. 


Western Service is 
Complete 


We manufacture special precision 
screw machine products to speci- 
fications. Machine capacity ranges 
from 1%” to 45%” round, with 
complete equipment for all types 
of secondary and processing opera- 


New Catalog Available 
4 colors, 104 pages, page size 842" x 11”. 
Complimentary to executives presenting 
requests on company letterheads. 
tions, including precision grinding, 


T H E H. M,. HA R PER co MPANY ; heat-treating, hardening and pen- 
2610 FLETCHER STREET * CHICAGO, ILLINOIS trating. 


BRANCH OFFICES: New York City © Philadelphia 
Los Angeles ¢ Milwaukee ¢ Cincinnati © Houston eget Ts 
SSK Western Automatic 


Representatives in Principal Cities 
Machine Screw Company 
Elyria, Ohio, U.S. A. 








Precision Parts and Assemblies Since 187: 
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TITEFLEX FLEXIBLE TUBING remains flexible 
and pressure-tight under the widest range of 
temperature variations. We think, for in- 
stance, that you'll be interested in the prob- 
lem of a phonograph record manufacturer ... 


we He makes records on presses like the one 
in our illustration, and he found the solution 
to supplying both steam and cold water to the 
stationary and movable platens by choosing 
Titeflex all-metal tubing. 


e What a change from the temperatures and 
pressures of steam applications to -50°F. of 
high-altitude aircraft installations. Yet Tite- 
flex remains perfectly flexible at -50°F., 


SPREE 88 nn oe 


Pkopuct EncIncer1nc — DeceMBER, 
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estructive heat... brittle cold 


while other types of tubing become brittle 
from the low temperature. In addition — 
because it’s all-metal — Titeflex is not affected 
by the destroying influence of oils,. gasoline, 
and most chemicals. 


e Undoubtedly the versatility of Titeflex will 
find many applications in your own plant 
for your wartime or postwar planning. We'd 
like you to write for our catalog No. 113 which 
gives specifications on Titeflex and which sug- 
gests many applications of which you might 
not otherwise think. 


TiTEeFLeEx, INC. 
518 Frelinghuysen Avenue 


Newark 5, N. J. 














Investigate 


STRONGER 


i the Possibilities of THAN THE TUBING ITSELF 






Modern @y-ydiit- mac hoacls 


fl e K. Monel Zinc Strip Seals as if grips 


FITTINGS 


Aluminum Silico Manganese 


a lelac) Drawn Copper P Nickel 



















Gi Thermostat Metal Beryllium Copper 
“hy Wiehelnilaaiesis Pes HE J Permit use of tubing in 
j q wide range of wall: thick- 
Nitralloy Nichrome or Chromel F | q geet micas 
Saaitl ee j 4 2 SLOTTED collet insures 


uniform grip of tubing sur- 
face, protecting flare seal. 





3 COMPRESSION NUT com- 

presses Collet Nut to tube, 

‘ ‘ i, forming permanent collet grip 
WE a 


' ae that cannot loosen. 
Ps be 3 seonee, 4 


. ? 4 DESIGN directs pulling 


. stresses and vibration strains 


4. © 


Ww 


away from angle of flare. 






5 COLLET NUT has long 
bearing surface which grips 
tube securely beyond the flare 


5, 6 Easy to assemble and dis- 


2 
assemble. Use repeatedly. 


LEAK-PROOF 
VIBRATION-PROOF 


I 7 
HROUGH aapernenee and ex Collet Grip Fittings embody a unique design principle 
periment, Raymond engineers that eliminates transmission of vibration and shock to 
4 tube connections—actually resulting in connections 
have proved the value of many stronger than the tubing itself. This means leak-proof 
connections, and long, trouble-free service. Quickly 


spring materials for special pur- = installed, Collet Grip Fittings may be used over and 
. | lied . over again—easily assembled or disassembled simply 
poses. This knowledge, applied to N, 


by tightening or loosening the compression nut. 


ae ae . threading, welding or soldering necessary. Collet Grip 
your individual requirement, may Fittings are now standard equipment in many of the 


; ine : nation’s leading industrial plants. Write for Catalog 
result in better performance, om No. 43 containing complete technical data. 
creased range of service, greater 
, : LOGANSPORT MACHINE COMPANY, INC. 
resistance to atmospheric changes (Fittings Division) 
» ° 912 PAYSON ROAD e LOGANSPORT, INDIANA 
and corrosion—all of which means 


that it pays to design around 


Wh MY7 BA 4B UT Bh 
RRA A IR WwW it ap 
cy fh th WMT AY ay 
RADAR ARR IW Wi ap 
WIRE FORMS — SMALL STAMPINGS 
RAYMOND MANUFACTURING CO. 





~ nor 
( by x . r r ‘ 
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WHEN AUTOMOTIVE MANUFACTURERS 
CONVERTED te building aircraft engines, 
the old tolerances would not do. New 
accuracy must be had. So this Crank Pin 
Grinder was created, which holds te 
+ .0001, on size, 
In working with such precision, the slight- 
est vibration or shock will mar or destroy 
the ground surface of crank pins in process. 
The power drive must be utterly smooth and 
dependable; vibrationless, and free of shock. 


The designers and engineers of this machine 
specified Dayton V-Belts as shown in the 
drawing. This grinder has speeded aircraft 
engine production. Its Dayton V-Belt Drives 
deliver the smooth flowing power as required. 
Daytons give designers many advantages, 


“STRETCH” ELIMINATED 


Dayton avoids the “stretch” that handicaps other belts. 
Dayton V-Belts have special “stretchless” Daytex cord 
welded firmly under tremendous tension, in the neutral 
/ section of every V-Belt by Dayton Rubber, 


This prevents Dayton V-Belts “tiring” like belts without 
such extra, internal strength, That’s why designers all over 
the country have come to depend upon Dayton V-Belts for 
better gripping and for permanent, smoother operation. 


The engineering which distinguishes Dayton V-Belts is a typi- 
cal Dayton Rubber achievement . , , one among many made 
during 38 years of Technical Excellence in working with both 
natural and synthetic rubber, When you specify Dayton V-Belts 
you share in all the benefits of Dayton Rubber’s outstanding 
experience. Get your copy of the Handbook described below. 


THE DAYTON RUBBER -MFG. CO., DAYTON 1, OHIO ; 
The World’s Largest Manufacturer of V-Belts 
Dayton Rubber Export Corporation, 38 Pearl St., New York, N. Y., U.S.A. 
Cable Address: WIDBLOCO ; 


MAINTAIN VICTORY SPEEDS — CONSERVE YOUR TIRES 


& 
Dayion Rubber’s new 384-page V-Belt Cate- 10} en 16 c (0) ian 
leg is the rehensive encyclopedi -_ 
4 V-Belt eaaeanen end Gul ever a 4% im LU 


lied, Lists millions of drive combina- eee. meape mann THE DAYTON RUBBER MPC. CO 


See erervihing you want to know -_ 
t calculation or engineering, 
Wile for your free copy today. ‘ey Li] a o ic 


The Mark of Technical Excellence in Synthetic Rubber 
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who says that even 
the newcomers can 
mate units more. quickly 


° ° when they assemble 
This Seal of Merit SCREW 
Symbolizes the Solution MACHINE 
to your Sealing Problems — PRODUCTS 





i co-operate with you in working out the 


answer to your sealing needs. U-eSeAUTOMATIC 


SEND FOR NEW BOOK DEFINING 
USES OF CARBON SEAL RINGS CORPORATION 


Screw Machine Products 


AMHERSTOOHIO 


Seal rings developed by Pure Carbo an 

rings develope e n are 

pe gg rt mnie demands for FASTER 

efficiency. In applications where low fric- and 

tion, non-abrasive .and long-lasting seal BETTER 

rings are a necessity, our carbon seal rings — 

are demonstrating their superiority to the for : 

complete satisfaction of increasingly more LESS | 

manufacturers. Consult the Pure Carbon 

engineer in or near your city. He'll gladly by 
: 





Chicago Detroit New York 
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B-W SUPERCHARGED ENGINES... 
Pull These Motorailers Over The Andes 


Faster acceleration from standstill . . . power to 
negotiate steep grades .. . sea-level perform- 
ance at Bogota and points 12,000 feet up— 
these requirements were readily met by the 
twenty self-propelled rail cars delivered before 
the war to the Colombian Nat’! Railways. 








Two of these horizontal type Waukesha- 
Hesselman six cylinder, electric -ignition 
engines, suspended under the floor, consti- 
tute the power plant of each rail car. Note 
supercharger in upper corner. It is driven by 
a V-belt from extension of the crankshaft. 
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Built by American Car & Foundry Com- 
pany, these cars were driven by Waukesha- 
Hesselman engines supercharged with B-W 
(McCulloch) Superchargers. 


Not only have these supercharged engines met 


all power demands of the motor rail cars with 
their trailers, but have also enabled these cars 
to take the place of unobtainable locomotives 
in hauling strings of freight cars. 


° Oivisiton OF BORG - 


ys or 


= so 


Formerly 
McCULLOCH 
ENGINEERING CORP. 


B-W Positive Displace- 
ment Superchargers su- 
percharge at all speeds 
and in proportion to the 
need of the engine for air. 


SUPERCHARGERS, Inc. 


a PRODUCTION | 


WARNER 


hee 9, _ fee 








NEW! the 
Porter-Cable 
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for faster 
smoother grinding 


Replaces Grinding Wheels 
and Set-Up Wheels 





Gives Superior Finish * Line Contract Grinding PLUS 
Runs Cooler * Moveable platen for 2-way operation 


The BENCH BELT GRINDER is the answer to a hun- 
dred needs. Use it as a clean-up machine alongside 
the miller, shaper, automatics, hacksaw, or shear. It 
will remove burrs, cutter or tool marks with speed and 
smoothness. Use it for polishing, grinding irregular 
shapes, breaking sharp corners, or removing stock. 
Use it in the gear-cutting department where it will 
whisk off a burr in an instant. Use it to touch up tools 
for the set-up men. Use it in the assembly depart- 
ment for fitting parts. Use it in the tool room for 
reducing stock, grinding flats, making and repairing 
jigs, or sharpening ‘iets There are places for the 
PORTER-CABLE BENCH BELT GRINDER in every 
department of the plant. Investigate now—delay in 
installing this "tool of a hundred uses’ means lost 
efficiency on every job. 





Clean-Cutting 


BELT 
GRINDING 


Every production department, repair shop and 
general machine shop can profitably use alrasi-c Oar j 
im) 


belt grinding by converting old, inefficient meth- 
ods with the mew PORTER-CABLE BACK 
STAND IDLER. 


e@ Write for complete information on these machines 
which can step up production all the way down the 
line. We'll send you, too, a book on Belt Surfacing 
—the method that is revolutionizing many machining 
and finishing operations. 


PORTER - CABLE MACHINE CO. 


2110-12 N. Salina St., Syracuse 8, N. Y. 
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Convert Grinding Wheels 
7 to Smooth, Cooi, 





MAKE THE 
MOST OF 
AIR POWER 


Hiannitin ‘*Packless’’ Air Control 
Valves provide the smooth acting, posi- 
tive control of air operated equipment 
that means better performance and 
maximum use of air power. Disc-type 
design, with the bronze disc ground 
and lapped to make a perfect seal with 
the seat, does away with packing, pro- 
vides lasting leak-proof smooth acting 
control. 

Hannifin Air Control Valves are made 
in 3-way and 4-way types, hand and 
foot operated, manifold, spring return, 
and heavy duty rotary types. Write for 
cylinder and valve bulletin with com- 
plete data. Hannifin Manufacturing 
Company, 621-631 South Kolmar Ave., 
Chicago 24, Illinois. 





‘AIR CONTROL VALVES 
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| For Bolted security 


LOOK HERE 





Nuts do not budge on bolts while there is even 


the slightest pressure on their threads—but all 
other of bolted assemblies will loosen 
gooner.or later unless a strong spring washer 
holds all the other parts tight. 

The parts below the nut loosen because of bolt 
stretch, and frictional wear of metal on metal, 
burrs and flares; pulverizing paint, rust and 
scale. 














For lasting security you must use a powerful \, 


spring washer that expands and compensates 
for inevitable wear. 

There is no substitute on any assembly that is q 
subjected to vibration. 














No nut whether it's a regular standard nut or 
one of the many fixed or lock-nuts can keep the 
other parts from loosening. So specify National 
Kantlink spring washers with all or any type of 
nut, if you want lasting bolted security. 

Kantlinks can’t lose a test. Write for booklets. 





NATIONAL LOCK 
WASHER COMPANY 


National Kantlinks conform to Government Specifications 
BECX 1-2-3, AN 935, and drawing 12-Z-22. 








NEWARK, N. J., U. S. A. 


Let a simple retaining ring save metal and money for you 


Every shoulder on your machines or on your metal 
products should be examined to see whether or not 
smart engineering could take advantage of these 
modern artificial shoulders on shafts or in housings. 

It is needless waste in most instances to turn your 
shoulders by cutting down larger shafts, when you can 
groove a smaller shaft and apply a spring steel retain- 
ing ring. You'll get better results at great savings. 

It's expensive to hold a mechanism in place with un- 


NATIONAL 


RETAINING 


necessarily big shoulders or collars—or to temporize 
with small cotter pins, etc. Let us show you how spring 
steel retaining rings can do a thoroughly efficient job 
for you. 

More and more retaining rings are being used in 
these days of necessary economy. Every ounce of 
metal and every cent of cost is more important today 
than ever before. 


Write today for our folder on Retaining Rings. 
















WHEN designing new equip- 
ment for low production cost, remember 
NIBCO WROT and Cast Fittings and 
Valves or special tubular parts. Accurate 
manufacture and perfect sizing make align- 
ment easy and save time. Formed in one 
step from straight copper, aluminum or 
stainless steel tubing under tremendous 
pressures... they are the finest solder fit- 
tings made... vibration-proof and imper- 
vious to gases. Not only are tolerances 
maintained by individual plug tests, but 
all NIBCO products are manufactured un- 
der strict Laboratory Control. Write for 
catalog and get acquainted with the many 
items in NIBCO's line that will help solve 
your design problems. 





MORGANITE 
BRUSHES 
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“U" type SPEED NUTS are easily and quickly 
applied — just snapped by hand into screw- 
receiving position—no welding, riveting or 
clinching necessary. No wonder “U"’ nuts SPEED 
UP product assembly! 

“U" type SPEED NUTS: hold tight — their 
arched prongs absorbing vibration to prevent 
loosening. Yet, their resiliency prevents damage 
to the parts they hold. No wonder “U" nuts 


TINNERMAN PRODUCTS 








IMPROVE the finished product! Available in 
many. shapes and sizes, ‘U"' type SPEED NUTS 
fit a wide range of thicknesses—metal plastic 
or glass. 

Send us your design details and we'll show you 
how SPEED NUTS can cut as- 
sembly time and cost and 
improve the quality of your 
product too. Write today! 


INC. 


2041 FULTON ROAD, CLEVELAND 13, OHIO 


in Canada: Wallace Barnes Co., Hamilton, Ontario. 


In England: Simmonds Aerocessories Lid., London. 


PATENTED 


FASTENING 'S 


* 


*Trademark Reg. U.S. Patent Office 
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hot spots 


| Heat does not affect 
the all-metal An-cor-lox lock nut up to the 
softening point of the metal. What’s your 
specific application? The correct metals or 
alloys can be chosen : . . so that locking 
eficiency will be unimpaired, even on 
an extrenn high-temperature job. @ Sim- 
ilarly, corrosion-resistant metals may be 
selected for this one-unit lock nut construc- 
tion. @ Write for the An-cor-lox story on new 


locking security—alsoforAn-cor-lox sample. 


TRADE*MARE REG 


An-cor-lox Division 


(LAMINATED SHIM COMPANY 


Incorporated 
63 Union Street . Glenbrook, Conn. 


ACCURACI 





The surgeon's deft hand is clumsy in com 
parison with the exacting requirements @ 


Milford’s shop standards. 
The building of precision 


fasteners {fo 


Uncle Sam's war needs, exactly to specifice 


tion — accurately, smoothly 
finished and delivered on 
time—has resulted in a vast- 
ly increased capacity for 
accurate service in the 
peace-time production of riv- 
ets, Phillips recessed-head 
screws, and other fastening 
devices in which MILFORD 
specializes. 


Accurate FASTENING SER- 
VICE is also your privilege 
whether or not MILFORD be 
your source of supply for 
fastening devices. We are 





always inter 


ested in working with “hard to satisfy’ 


people. 


~ othe 


Wd MILFORD 


RIVET & MACHINE (C0. 


EASTERN. DIVISION — CENTRAL DIVISION 


MILFORD, CONN. * ELYRIA,.OHIO 
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r STANDARD 50 








EXTERNAL TYPE 


National Aircrartt STANDARD 5] 


aldes Truarc presents a significant advance in retaining rings. 


- It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 


For thrust-load fixing, and shaft and housing applications, Waldes Truarc provides 
distinct advantages over nuts and bolts or wedges and washers . . . it reduces dimension 
q and weight. . . saves material . . . cuts manufacturing time . . . simplifies assembly and 


| dis-assembly. On request, we will gladly furnish samples and full data for your tests. 


WALDEs 


U. 8. Patent 
Re 18144 




















> 
WALDES KOH-!-NOOR-INC. 
ca Sole 5 SETA U. 8. A , Wry I N G 


CANADIAN REPRESENTATIVES: PRENCO PROGRESSIVE & ENGINEERING CORP., LTD. 72-74 STAFFORD ST., TORONTO 
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Equipped for 
Automatic 
Pelleting 


With Motor Driven 
Indexing Table 
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With Honing 
Fixtures 





With 
Straightening 
Fixtures 








FROM 5 to 200 G.P.M. 
wilt the S06 Oilityp 


One model of Yale & Towne’s Tri-Rotor delivers certain fluids at if t y, 
any rate from 5 to 200 G.P.M. when equipped with the Variable Wy ") | 
Volume Control. The extreme flexibility of this pump has many 5 a ee emarne 
uses in modetn industry. 


Yale & Towne Tri-Rotors are the only /ow pressure pumps that 

give you the positive handling of a piston pump (for product protection) 0) fl y 

plus the power efficiency of a rotary pump (for lower operating costs). 

These two factors guarantee finest handling characteristics — no 


foaming, chewing, aerating or overheating of the product. At the Movi ng Pa rts 


same time they assure highest volumetric efficiency in the pumpin 
. : Y ; ‘ Y Pomp. When the rotor revolves, the reciprocating 
of either thin or viscous fluids. 


motion of piston and shuttle, acting by and 
Prompt delivery is now available on Tri-Rotor Pumps for purchase in rotation, positively displaces the liquid. 


i ‘- Since rotor openings receive and discharge 
orders carrying AA-5, or better. (Orders requiring the purchase of every 90 degrees, four pumping ‘strokes 
electrical equipment should be supported by an AA-2x or better, overlap; and since areas of shuttle and 
5 piston are equal, a smooth flow of liquid 
speeoly AA-1). is discharged into the outlet line. 


Exclusive features: V ari- 
able Volume Control (op- 
tional), Manual Flow Con- 
trol (optional), Integral 
Relief Valve Head. § 
G.P.M. to 200 G.P.M. 




















WIRE OR AIR MAIL 
YOUR REQUIREMENTS 
TO PUMP DIVISION 








THE YALE & TOWNE MFG. CO., 211 Henry Street, Stamford, Conn., U. S. A. 


AVAILABLE NOW on orders carrying properly executed priority certifications. (There may 
be a short delay when electric motors are required) 


DC Gasoline O Solvents OC Molasses 0 Jam 
The C Lacquer O Viscose O Corn Syrup O Coolants 
Yale & Towne 0 Paint DO Silicate of Soda O Starch O Fish Oil 
TRI-ROTOR OC Varnish C Glucose O Ink O Grease 
Pump is now C Caustics D Liquid Soap D Alcohol C Shortening 
in use pumping 0 Oils O Propane 0 Edible Oils O Chocolate 
such products 
as these (check NAME .0000ooccccccccccn. 


application 
which interests COMPANY ... 


you) CITY 


ré S Bal eal . 


PUMP DIVISION OF 


iE YALE & TOWNE MFG. CO. 


Stamford, Conn., U.S.A. 
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_ HARDWICK,HINDLE PRODUCTS 
ARE SUBJECT TO HIGH 
PRIORITY RATINGS 






Like many other fine 
products, they are sub- 
ject also to first call by 


Uncle Sam. 


We are proud of the 
service they are perform- 
ing in so many defense 


jobs. 





HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER CO. 
ESTABLISHED 1886 


Newark 5, N. J., U. S. A. 

















BUT A LAMINUM SHIM doesn’t 
stop there. You get certainty of accu- 
racy in factory assembly of gears and 
bearings of all kinds (with less super- 
vision) plus the ease with which ad- 
justments in service may be made with 
the same Laminum shim. Advantages 
too great to be minimized. Bulletin and 
application photo chart on request. 


Laminum shims are cut to your specifications. 
For maintenance work, however, shim materials 
are sold through industrial distributors. 


Laminated Shim Company, Inc. 
63 Union Street e Glenbrook, Conn. 


AMI. 


THE SOLID SHIM THAT 





FOR 
ADJUSTMENT 
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War ur 
sible of 
“aircraf 


War urgency demands the seemingly impos- 
sible of men and machines. Before the war the 
‘sircraft quality” gears that Foote Bros. are 
today producing were hardly more than an 
engineer’s ideal. 

Today these gears, closely approaching 
theoretical perfection, are flowing off Foote 
Bros.’ production line by the hundreds of 
thousands. 


“Aircraft quality” gears were developed to 
meet the exacting demands of the powerful 
Pratt & Whitney engines. Light weight and 
temendous strength—the ability to stand 
high speeds and heavy loads, and yet assure 
long life were essential. Despite extremely 
thin sections, “aircraft quality” gears must 
aatry tooth loads far in excess of values cus- 
tomarily considered safe design and must 
operate at pitch line velocities that can be 
measured in miles per minute. 


These unique qualities of Foote Bros. “air- 


waft quality” gears offer many advantages to 
manufacturers of equipment requiring the 


lai 


plarcraft Quality” GEARS 


OFFER ADVANTAGES FOR YOUR PRODUCT 








veloped—new machines whose performance 
will be improved by the Foote Bros. gears in- 
corporated in their design. 


“Aircraft quality” gears may solve problems 
for your engineers—they will assure higher 
speed, longer life, lighter weight, more com- 
pact design—they may even make possible 
new developments that otherwise would be 
impractical. 


To aid your engineers in determining the 
advantages which “aircraft quality” gears 
will bring to your product, our engineering 
department is now developing an engineer- 
ing manual which should be ih the hands of 
every designing engineer—every production 
man—facing problems of power transmission. 
A copy will be sent on request as soon as it 
is ready. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 5225 S. Western Blvd. * Chicago 9, Illinois 





This informative product en- 
gineering manual on “air- 
craft quality” gears contains 
data on a new and revolu- 
tionary type of precision gear. 
A copy will be sent to you on 
request as soon as it is ready. 





ee ty eve se RRR SETS re me cre ee me 


tansmission of power. Right now in the 
ng room and experimental laboratories 
of many of these manufacturers—designs for 
‘omorrow’s peacetime machines are being de- 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5225 S. Western Blvd., Chicago 9, Ill Dept. W 


Please send me a copy of the Engineering Bulletin on 
“Aircraft Quality” Gears as soon as it is available. 


COOTER EEE HEHEHE HEHEHE ERE EET EEE EEE EEE EEE HEHEHE EEE 


Company... 
Address 
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LINEAR “PAR” PACKINGS 


2 PERE RS ss 
Photo & sketch courtesy Birdsboro Steel Foundry & Machine Company, Birdshoro, Pa. 


Oil is the hydraulic fluid which powers this Birdsboro 
Straightening press . . . C-Housing type. And again, 
Linear was called upon to furnish the packing rings which 
efficiently fit into the precision design of the actuating 
mechanism. The main ram delivers 50 tons pressing 
force under 3000 pounds per square inch pressure. 


Linear "Par" packings effectively seal in the vital hy- 
draulic power from source to point of application. All 
the power produced by the press is delivered at the 
ram aided ss Linear's fluid-tight, thoroughly depend- 
able seal. . . the seal which is the direct result of Linear 
"Par" packing's precision design, exacting production 
and meticulous inspection. 


Unaffected by oil, impervious to any fluid employed as 
a pressure medium, Linear ''Par”’ packings are manu- 
factured from six compositions each for a specific serv- 
ice. Engineers of the most modern hydraulic equipment 
have selected "Par" packing—contident of its ability 
to aid hydraulically actuated mechanisms in delivering 
peak performance. 


The consultation of Linear engineers is available . . . ask 
Linear to cooperate with your designers in stepping up 
the efficiency of your hydraulic products. Sample pack- 
ings for your experimentation upon request. 


LINEAL 


PACKING & RUBBER CO. 


STATE ROAD & LEVICK STREET | 
TACONY, PHILADELPHIA 35, PENNA. 
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Look to 


The World’s Largest Manu. 
facturer of Furnace Blowers 


as your best source for 


BLOWER ASSEMBLIES 


Lau Blower Assemblies have been developed through years 
of experience and in accordance with approved principles 
of fan design. For your furnace and air conditioning equip- 
ment, they offer efficient air delivery with low power con- 
sumption. Double or single inlet. Top, side, or rear motor 
mountings. Dynamically balanced wheels. Self-aligning 
bearings. Widest range avail- 
able. Greatest selectivity of air 
delivery. Every size tested and 
rated for performance in ac: 
cordance with A.S.H. & V. E. 
and N.A.F.M. Codes. Get yout 
orders in NOW. Write for 
complete description, simpli- 
fied selector chart for sizes, ca- 
pacities, etc., and prices. Lau 
engineers will serve you gladly. 


ome LAU 


BLOWER COMPANY 
& WORLD'S LARGEST MANUFACTURERS OF FURNACE BLOWERS [= 


oe 
oe 


ii Se 


ree 1 ESA 

















we ote 


RR i i a i Cd 


Engineers and fabricators of general Air Handling Equipment 
Single Inlet and Double Inlet Blowers © Propeller Fans © Accessories 


Propuct Encineertnc — Decemper, 194 


























prod 
equi 
auto 
togel 
oper 


your 


meta 





























BATTERIES OF 
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WORK FOR YOU AT TOUREK! 


au. § 20 put production of your screw machine 

ers § products on a real volume basis, Tourek is fully 
equipped with the “big ones”—four- and six-spindle 

ES automatics of latest design. These and smaller automatics, 


n yeats. together with all necessary machines for secondary 
nciples 


; 
‘ 
+ 
a 2 


operations, backed up by outstanding tool room and 


equip- 

bir: engineering facilities, enable Tourek to produce 
motor 

‘os your parts in any quantity... in any type of 

> avali- 


y of “i metal ... and in any size up to 2% inches. 

ed an 

in a: § Put Tourek’s engineering ingenuity, top notch 
‘VE 

et your {§ @quipment, and successful experience of 


ite for 
nearly a quarter century to work for you! 


simpli- 
izes, Ca- 
sla fd J. TOUREK MFG. CO. 
gladly. 4701 W. 16TH STREET CHICAGO 50, ILLINOIS 










vipment 


cessor B= =TOUREK BALL JOINTS 
R, 19% 
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The fulcrum of this remarkable rock formation is 
100% right in design. The instant it ceases to be 
so, Idol Rock will crash! 


Often in product design, a very small part is 
entrusted with great responsibility—sometimes 
with the successful operation of the product itself. 
When required, “Peck Service’ supplies such 
important parts in long runs of precision accuracy 
. .. is doing it now for Uncle Sam . . . had been 
doing so during many peace-time years. 


If your postwar plans would be benefited by 
carefully made screw machine products up to 
1%” size or by springs up to ‘2’ wire size, contact 
us now. We'll be glad to collaborate with you 
in advance of the actual need. Idol Rock, Brimham, Yorkshire, 


with base sandblasted by Nature 
to nearly the vanishing point! 


| Pech sais sce Foie 





it’s Made From 
ROUND OR 
FLAT WIRE 


Cuyahoga Spring Co. 
can make it, sachedial 
welded, pointed or 
threaded parts in any 
metal or finish. Send 
for descriptive folder. 





SNAP CLIPS 





THE ee CORPORATION THE CUYAHOGA 


West Fourth Elmira. Nowe SPRING COMPANY 


10270 BEREA ROAD 
FRICTION ®& CLEVELAND, OHIO 
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pr DAHLSTROM 


TO WORK,ON YOUR 


While we too, are loaded with war work, our design 





and engineering departments have time to devote 
to other problems. If your postwar product involves 
the use of metal fabricated shapes, stampings or 
cabinets, our engineers can help you get set for 
Peacetime production. An outline of our 40 years’ 
experience and skill is graphically shown in two 
Dahlstrom Metal Specialties folders which we would 
like to send you. Write us now. Dahlstrom Metallic 


Door Company, Jamestown, N. Y. 


Dahlstrom redesigned this Radio Transmitter 
Box from stainless steel to ordinary sheet steel, 
saving the critical stainless. Horizontal em- 
bossments and vertical corner members sup- 
ply fully requisite strength while permitting 
use of lighter gauge metal. Sketch shows 
amount of original welding. The redesigned 
box has only one welded joint in each corner 
...a considerable saving, as the box must be 
water-tight. Rejections were very high in pre- 
vious construction. Original top hook fasteners 
were stainless forgings. Manganese bronze 
forgings reduced cost while still providing ade- 
quate strength. Cover is stamped from one piece 
ot sheet steel. Total cost saving was over 50%. 





Material: .020 Ga. Steel, Bonderized. Size: O. A. 
Box—15-29/39"'x 7-29/32"x 9-5/16" high. 
Finish: Outside—Black Wrinkle. 











eal \ 


DAHLSTROM METAL SPECIALTIES 


Designing, Engineering and Fabricating of Special Cabinets .. Racks — 
Mouldings . . Control Desks and Panels . . Radio Chassis . . Stampings 
Enclosures .. Pressed Shapes . . Product Cases . . Special Parts 
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Stewart-Warner reports on 
ELGIN Sapphire RING Gages! 


S= RING GAGES, formerly used to check shafts 
in a Stewart- Warner plant, were good for only 
250 gagings each. An Elgin Sapphire Ring Gage 
on the same job showed absolutely no wear after 
25,000 (100 times as many) gagings! 300 to 1 was 
their latest report on Elgin Sapphire Plug Gages 
used over a longer period. 

Because sapphire is the next hardest material 
to diamond, there’s no wear allowance necessary 
with Elgin Sapphire Ring Gages. They can not 
rust, burr, corrode or become distorted with use. 

Elgin Sapphire Ring Gages are mounted in 
plastic or brass and come richly cased. Sizes from 
.004” to .250” and in tolerances from .00020” down 
to .00004”. Write for prices and more detailed 
information. 


ELGIN SAPPHIRE PRODUCTS PRESENT MANY ADVAN- 
TAGES FOR THE FOLLOWING TYPES OF EQUIPMENT: 


Ring Gages «+ Bearings « Thread Guides + Extrusion Dies + 
Diese! Injector Nozzles + Knife Edges + Spray Nozzles « 
Gages + Soft Wire Dies + Phonograph Needles + Cutting 
Tools for soft metals + Burnishing Tools for soft metals - 
Pressure Vessel Windows + Electrical Insulators + Watch 
Crystals * Honing Stones. 


America’s best equipped sapphire fabricator 


ELGIN NATIONAL 
WATCH COMPANY 


Sapphire Products Division 
932 Benton Street, Aurora, illinois, U. S. A: 


DRESSER FORGINGS 


Dresser prompt service frequently saves 
customers ‘“‘down time’’. Delivery prom- 
iseés are reliable, and over fifty years’ 
production experience enables us to do 
precision forging work. 


Include machining with your inquiry. 


Hydraulic 


Press 


= ~ 


a 


DRESSER MANUFACTURING CO. 
BRADFORD, PA. 


CHROME ALLOY - CARBON STEEL - 


SPECIFY 


PRECISION 
BALLS 


Precision balls to meet your 
specific requirements...wear 
resistant... corrosive resis- 
tant... heat resistant... .con- 
sult our Engineering Depart- 
ment for recommendations. 


THE HARTFORD 
STEEL BALL COMPANY 


HARTFORD, CONN. 


EXPORT OFFICE: NEW YORK CHICAGO OFFICE 
PHONE: PENNSYLVANIA 6.2078 HAYMARKET 8671 


NEW YORK OFFICE 
MURRAY HILL 6-1923 
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Aer ptr the reuswerds 


TO MANY TOUGH ENGINEERING PROBLEMS 


Is your problem one of conveying liquids, steam or gases... isolating vibration 
... compensating for misalignment . . . connecting moving parts? It is likely that 
an American Flexible Metal Hose or Seamless Tubing design will provide the 
solution. 


“American” has an enviable reputation for dependability. It withstands high 
temperatures and pressures. In applications where abrasion or chemical action 
would render non-metallic hose impractical to use, American Flexible Metal 
Hose or Seamless Tubing offers rugged service life and maximum economy. 


Send for a copy of Bulletin No. SS-50. 
This valuable booklet contains infor- 
mation for every manufacturer, engi- 
neer and machine designer. 44204 


= 
Sad 
ve 
= 
— 
a 
a 
one 
va 
am 


RELL EEEEEES 


A few of the many 
types of “American” 
Products. 


“uy WAR BONDS 
_«-Every fighting dollar 
is needed 


AMERICAN METAL HOSE BRANCH OF THE AMERICAN BRASS COMPANY « General Offices: Waterbury 88, Conn. 
of Anaconda Copper Mining Company * In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Ontario 
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FOR DO YOU NEED oe 
Maximum | 
FLOOR 


PROTECTION 
Specify 








Are you planning Post War Products? If so, and they are 
made from plate or sheet steel, Littleford can fabricate 
them to meet your specifications. Our Engineering Service 
can help, too. Write for further details. 


E are fighting that the Spirit ol 

Christmas may rule the world, 

— and that each Happy New Year may 

be happier than the last. As we 

; enter the 76th year of our business 

C: A S 7 E R S & W H E F a S td existence, we feel younger, stronget, 
: me and more confident of our own and 

° ° es : our country’s future prosperity than 

mele Savings, Service 4 [tf ever before. 


Our seventy-five years of prog 


S rs f e t y an d S |e) ee d diem | * 4 ress have been possible because ou! 


own efforts have been backed bythe 


B) eman d .) arne 4 ‘ae . = : loyalty of our customers and the co 


operation of our employees. With 

ye : ce ad out that loyalty and cooperation we 

D e p en d re | b . | t y ‘ yn Be Re oe A could never have accomplished out 
Ss aa record of 1944, we could never have 


ers ste r OFT W h f= T = fo r { | = many won the coveted Army-Navy “E’. 


So let's join in a toast to the it 


every Talelthaaat) use. x separable future success of all three 


of us; and to the continued Free 





Enterprise and Free Opportunily 


DAR niage ee) ° p LTD tS which make our success possible. 
LONG BEACH 4 CALIFORNIA 
SPECIALTIES MANUFACTURING DIVISION 
60 WALKER ST. NEW YORK 13 NY \ HAYS MANUFACTURING CO. 


ERIE, PA. 
36 N CLINTON CHICAGO 6 ILL 
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~ Your production schedules would be mighty easy 
if your equipment never wore out. 

When machinery wears to the point that it is 
useless for its particular function, you will find that 
the wear is localized—one place wears out before 
the rest. 

Coat these critical places with the proper grade 
of COLMONOY. The .application is easy to make, 
by standard welding methods. You will find that 
parts so treated will give service many times as long 
as will uncoated parts. Worn and discarded equip- 
ment, when hard-faced with COLMONOY not only 
goes back to work, but outwears and outperforms 
new, uncoated equipment. 

Our new Catalog No. 75 gives full information on 
all grades of COLMONOY and shows pictures of 


many types of application in different industries. 
Write for your copy today. 


WALL-COLMONOY CORPORATION 


Offices in Detroit, New York 
City, Blasdeli, N. Y., Chicago, 


- Tulsa, Los Angeles, San Fran- 


cisco and in Canada. 


CATALOG NO. 75 
mailed on request 







































PRESSURIZED CABINS OF 
THE B-29 MADE SAFE... 


with REX-FLEX 
S. S. TUBING 


First bomber to have a pressurized 
cabin, the famous B-29 Superfortress 
uses Rex-Flex stainless steel tubing in 
providing supercharged safety for its 
crew at extreme altitudes. 


sects 

























Boeing engineers began planning 
years ago to make the B-29 the 
finest bomber in the world. Every 
square inch of the huge Superfort’s 
design was carefully scrutinized— 
each component part, however small, was selected 
with exacting care. 

Boeing engineers knew that the success of the 
B-29’s pressurized cabin would depend upon its 
ducting system. It had to be safe—non-collapsible, 
highly resistant to crushing, in order to stand 
the unbalanced pressures above 30,000 feet. That 
is why Rex-Flex stainless steel tubing—a product 
as truly modern as the B-29 itself—was chosen 
for the job. 

Rex-Flex not only has unusual durability but is 
manually bendable in multiple planes to facilitate 
installation—and when once installed insures the 
most leakproof, fireproof and durable ducting 
suitable for aircraft use. Here is a summary of 
the reasons why Rex-Flex is the flexible tubing 
for your job: 


@ Non-collapsible ®@ High vibration quality 

@ High crush strength © Fireproof 

@ Low line loss ®@ Bendable in multiple planes 
© Air tight @ Corrosion resistant 


Industry, too, is putting Rex-Flex to work in new 
and exacting jobs because it has.the same endur- 
ance as the units used in Superforts. Let us show 
you how Rex-Flex can help in combating corrosion 
or vibration in your present or post-war products. 
Write for complete information today. * 


Flexible Metal Hose for Every Industrial Use 
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Plants: Maywood and Higin, Ill. 


HINGED GEAR 
UNIVERSAL 
JOINT for the 


Remote Control of 


VALVES 
VENTILATORS 
DAMPERS 


The LJ Universal Gear Joint is 
constructed of two matched 
manganese bronze gears ina 
hinged housing which permits 
the operation of shafts at a 
gles from 0 to 92°, It is positive 
cnd smooth in action. The self 
: adjusting flexibility of this unit 
simplifies remote control instal- 
lations. Write for your free 





copy of the Piezo catalog. 


Piezo 


UNIVERSAL 
GEAR Jowrs 













PIEZOELECTRIC 
CORPORATION 


110 E. 42nd ST.. NEW YORK 17, N.Y. 





~ 
Ortearing seas 
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Reg. U. S. Pat. Off. 


HOLLOW SET SCREW 
with the Knurled Cup Point 


It's a Self-Locker and won't work loose. The 
knurls of the point dig in and hold tight. Even 
so, it is easily backed out with a wrench, and 
can be used again and again without impair- 
ment to its self-locking ability. ot barn ieee 


This unique locking feature, plus strength, 
hardness and accurate threading, make the “UNBRAKO" Self-Locker Sizes in Hollow Set and Cap Screws from 


one which you can incorporate with confidence. i. if to 1" diameter. Full range of 
engths. 


For further information send for the "UNBRAKO" Catalog. And also “UNBRAKO'S" 


KNURLED SOCKET HEAD 
“UNBRAKO" HOLLOW SET _ CAP SCREW 


SCREW WITH KNURLED THREADS it's a time-saver. Fingers become 


" 0 ‘ geared to the knurls of the head, 
Where the “Unbrako" Cup Point Self- Socochy::paresitting: dhe .ccvete: 4: be 


Locker is not suitable, use our Knurled = turned farther and faster by hand be- 
Thread "Unbrako," which, regardless of the fore a wrench is needed. = 
style of point, is also a Self-Locker. Mag- = Again, a saving in mate- 
nified section of cut at left shows the rial, weight and cost, are 
locking feature and angle of _ possible with this screw, 
knurls. These positively since its round socket head 
requires less clearance for 


prevent the Serew application than the ordi- 
from unwinding once nary hex head —hence 


posal it has been set. more compact designs. 


OVER 40 YEARS IN BUSINESS Knurling originated with ‘‘Unbrako’’ years ago 


STANDARD PRESSED 


JENKINTOWN, PENNA., BOX 545 @ BRANCHES: BOSTON e DETROIT @ INDIANAPOLIS e CHICAGO e ST. LOUIS.© SAN FRANCISCO 
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IDEAL FOR 
RIVETING 
TUBULAR 

ASSEMBLIES 


Don't think of Cherry Rivets only as “‘blind"’ rivets. Just 
remember they are upset with a pull instead of a pound 
—that they need no bucking bar—no backing up—that 
they turn a two-man job into a one-hand operation. 

Then you will use them in all hard-to-get-at spots 
(in corners—wherever space is limited). You will use 
them in all types of metal structures; you will use them 
in plastics, plywoods, enameled surfaces (the pull ac- 
tion doesn’t crack or shatter brittle surfaces)—They will 
work in soft materials (rubber, leather, fabric) without 
bending, buckling or tilting the rivet. 

With Cherry Rivets, short runs become production 
jobs without tooling or special set-up. Remember, too, 
that Cherry Rivets have wide tolerance in hole size and 
grip length—are fast to use and most economical. 

See for yourself how Cherry Rivets can cut produc- 
tion costs in your plant. Write for Handbook A-43. 
Address Department A-106, Cherry Rivet Company, 
231 Winston Street, Los Angeles 13, California. 


HERRY RIVETS, THEIR MANUFACTURE AND APPLICATION ARE COVERED BY U. S. PATENTS ISSUED AND PENDING 


The Ruthman engineering staff are 
continually conducting experiments 
and research toward new developments 
and improvements in 


GUSHER 
COOLANT PUMPS 


The new models are so advan- 
tageous in operation that many 
plant engineers have re-designed or 
are re-designing their machine-tools 
to include them. By actual test 
these newer type Ruthman pumps 
have proven their superiority. 


Write for new catalog, indexed 
for ready reference. Remember, 
there is a Gusher model and type 
for your special needs. 


Gusher Pumps 
Patented and 
Pat. Pending 


MODEL 11020-A 
THE RUTHMAN MACHINERY CO. 


1809 READING ROAD CINCINNATI 2, OHIO 
‘The ‘Gusher’ — A Modern Pump for Modern Machine Tools 











STRO P= aa BALLS 


NOW AT WAR—LATER IN PEACE 
Strom Metal Balls are now 

being used in the instru- 

ments of war. But in the 

peace to come, they will 

again be dedicated to 

the building of o better 

brighter world. 


Lorgest independent and exclusive Metal Ball Manufacturer. 


I roiih STEEL BALL CO. 


1850 South 54th Avenue * Cicero, Illinois 
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A PROBLEM IN... 





ABOVE: Sketch of elevator mechanism used 

to facilitate access to plane sections in the 

Air Technical Service Center Command’s huge 

— wind tunnel (at Left), Wright Field, 
1o. 


A Chance For Misalignment? 


Universal joints can be the answer to simplified machine design, 
economical construction and trouble-free operation. In the case of s 
the elevator mechanism above, absolute rigidity and constant in- AUTOMOTIVE TYPE 
line power delivery shafts would demand bulky, costly and intricate 
design — but the application of Blood Brothers Universal Joints not 
only eliminates those necessities, but also insured steady, smooth, 
efficient power delivery. 
DESIGN ENGINEERS: We welcome your design problems con- 
cerning transmission of power through angularity or misalignment. FARM EQUIPMENT TYPE 
Our 30 years of experience are at your disposal. 


oo oe Sup 
| 3 L o oO D CONSTRUCTION EQUIPMENT TYPE 


/BROTHERS 
FREE ENGINEERING DATA: U N V E R S 4 L J 0 | N T $ 


sini Bulletins and FOR EVERY NEED OF POWER THROUGH ANGULARITY POWERED MACHINERY TYPE 


BLOOD BROTHERS MACHINE CO. A‘SECANS MICHIGAN 


DIVISION STANDARD STEEL SPRING CO 


(Photo at left by Air 
Technical Service Command) 
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Widespread use in aircraft hydraulic systems under 
the most exacting conditions has given this Bendix 
Regulator an outstanding recommendation for in- 
stallation in any industrial application. 


The Bendix Regulator is of the relay type and 
is noted for its desirable regulating range between 
cut-in and cut-out pressures, quiet operation and 
freedom from hydraulic shocks. The design incorpo- 
rates plastic poppet valves which show less leakage, 
less sensitivity to foreign particles in the fluid, stabil- 
ity of regulating range at various flow rates and 
unexcelled long life. 


Installed in a 1000 PSI system the regulator can 
be set, for example, to cut-in at 800 PSI and cut-out 
at 1000 PSI. The unit will regulate pressures up 
to 1500 PSI and has a maximum flow capacity of 
10 G.P.M. 

Write Department 7, Pacific Divisior of Bendix 


today for complete data, indicating the conditions 
under which you are interested in using the Regulator. 


, Other hydraulic controls manufactured by Pacific Division include 


| selector valves, shutoff valves, flow equalizers, accumulators, actu- 


ating cylinders and check, relief, restrictor and sequence valves. 


NORTH HOLLYWOOD, CALIFORNIA 


® 1944, Pacific Division, Bendix Aviation Corp. 





SE EO 


MADE LO ORDE 


Unusually accurate metal p 


operations such as heading 


threading, fluting, knur 


turning, grinding, formin 


Single and double t 


Pye Tato lib mmol Tike lal 1 Muslolas 


tolerances, with no cut-< 


Ab 


Uniform heat treatment assured with the very 


latest equipment 


The Cforrington (ompany 


SPECIALTY DEPT. 


forrington 


, Conn, USA. 








HOW DIESEL TRACTOR 


Power Transmission 


WILL HELP GIVE 


More Horsepower To 
TOMORROW'S TRUCKS 


Hauling heavy equipment up sandy beach- 
es, filling in shell craters ana brushing away 
jungle growth has developed clutches that 
will enable tomorrow's truck trains to 
haul the heaviest loads over the roughest 
roads. Let our engineers show you how 
you can improve your post-war models by 
using these 


ROCKFORD 


They provide for instant pick-up, conveni- 
ent power transmission control and smooth 
gear shifting—with disengagement main- 
tained by Hight foot-pedal or hand-lever 
pressure. 





x 


SPRING 
LOADED 


SEND FOR THIS HANDY 
BULLETIN ON POWER 
TRANSMISSION CONTROL 


It tells and shows how 

ROCKFORD CLUTCH 

and POWER TAKE-OFF 

applications are saving time, power and 
money in transport equip- 
ment and a wide variety 
of industries, Gives ca- 
pacaties, dimensions 
and specifications. 


ROCKFORD DRILLING MACHINE DIVISION ghee 
209 Catherine Street, Rockford, Illinois, U. S. A. 


tr and Spring-Loaded Clutches + F 
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victory, first: THEN- 


PRECISION BEARINGS FOR EVERY PURPOSE, INDUSTRIAL AND DOMESTIC : 





W ar’s demands still call for all the output of the NORMA- 
HOFFMANN factory. But, already, far-sighted manufac- 
turers are working with NORMA-HOFFMANN engineers 
on their designs for.new and better peace-time products 
equipped with PRECISION BEARINGS. 

No “Re-conversion Problem” will hamper or delay 
NORMA-HOFFMANN post-war production. The moment 

__-sacepppneeee peace is declared, all our vast facilities will be turned Soe IHL Giienaittben 

Ball Bearing INSTANTLY to the production and prompt delivery of Retainer Ball Bearing 
oe ' PRECISION BEARINGS for new and better domestic ap- 

pliances and for new and better tools for industry. 
Our Field Engineers, in all our District Offices, are 
ready to work with YOUR designers. Avail yourself of 
their experienced counsel NOW—without obligation, and 
of course in strict confidence. Write for the Catalog—T oday. 





TO WIN THE WAR: WORK — FIGHT — BUY WAR SAVINGS BONDS! 


Double Row Self-Aligning 
Ball Bearing 


> 


Single Felt Seal Double Felt Seal 9000 Series (Feltless) Covaiteble Tyee ball 
Ball Bearing Ball Bearing Sealed Bali Bearing Bearing 


Angular Contact Ball Extra Light Single Direc- Single Direction Ball 
Bearing tion Ball Thrust Bearing Thrust Bearing 


Ei 


¥ } Cylindrical Two-Lipped Cylindrica 
ilies Bearing nee : t Bearing Roller Bearing 


RMA-HOFFMANN BEARINGS CORP'N. STAMFORD, CONN. CJounded 1911 | 


Offices: NEW YORK « CHICAGO « CLEVELAND « CINCINNATI + PITTSBURGH * DETROIT * LOS ANGELES » SAN FRANCISCO « SEATTLE, WASH. 
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DEPENDABLE 


AS THE NAME THEY BEAR 


AMERICAN 


RADIAL 


ROLLER BEARINGS 


Engineered specifically for extra heavy duty applica- 
tions where the load is radial AMERICAN RADIAL 
ROLLER BEARINGS function smoothly and depend- 
ably under the most exacting service conditions. 
Specialized construction, flawless materials and preci- 
sion manufacturing, set them apart as the most de- 
pendable bearings yet designed for radial loads where 
strains are greater where toughness, super- 
strength and smooth, continuous, trouble-free per- 
formance are absolute requisites. 


AMERICAN RADIAL ROLLER BEARINGS are 
made in 5 styles, 4 §.A.E. series and 85 sizes. Special 
designs to order are also available. Write for com- 
plete data or send us your requirements for analysis 
and recommendations. 


AMERICAN ROLLER 


BEARING COMPANY 


Pittsburgh Pennsylvania 
Pacific Coast Office 


1718 S. Flower St., Los Angeles, Calif. 


Products 
obi 


MERIT 


OUTPUT 
TRANSFORMER 
Hermetic-Sealed 
Glass Terminals 


ak egret 


MERIT COIL & TRANSFORMER CORP. 


4427 North Clark St. CHICAGO 40, ILL. 











Now...Know in Advance 
the WEARABILITY of 


V PAINT 

V LACQUER 
Vv PLATING 
Vv TEXTILES 
V LEATHER 
V RUBBER 

Vv METALS 


With theT ABER ABRASER 


Whether you make or buy any of the products listed, you’ll make 
or buy better quality if you pre-test them quickly, simply with the 
marvelous Taber Abraser. Now used by hundreds of America’s 
leading industries. Soon earns its cost many times over. 


WEAR TESTING MANUAL—FREE! Write today for our new Tabet 
Wear Testing Manual. Shows you how to test, why it pays to test. 
Contains information that every research department should have. 


* Taber Instrument Corporation * 
TITPE’ GOUNDRY STREET NORTH TONAWANDA, NW. Y, 


The Taber Test Proves What Wears Best! 
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HOW DO YOU KNOW THEY WON’T “FORGET” 
THE LOCK WASHER? 


oy 


‘THEY CAN’T “FORGET” WITH 


STAIS FASTENER UNITS!. 


| @ The Sems Fastener Unit is a combination of a 
pre-assembled Shakeproof Lock Washer and Screw... 


a lock washer is on every screw, and it can’t drop off! 


| Using Sems Units makes the entire assembly operation faster 
and more efficient with the assurance of locked-tight — 

parts. Sems Units help solve many other assembly line 

problems especially by eliminating unnecessary, time-wasting 

operations. Shakeproof Engineers can prove these 

advantages and show you the most practical way of using 

this fastening on your products. Write today... a 

field engineer will consult with you immediately! 


4 a 9 - 
SEEMS FASTENER UNITS 2b gt Jeadguail 


Reg. U. S. Pat. Off. Distributor of Shakeproof Products hee: by ILLINOIS TOOL WORKS 
Pre-Assembled Shakeproof Lock Washer and Screw 2501 North Keeler Avenue, Chicago 39, Illinois 
Worker can’t “forget” the lock washer + Lock washer Plants at Chicago and Elgin, Illinois 
ean’t drop off + No lost or wasted lock washers + Only In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
oeunit to handle - Savestime + Speeds assembly Los Angeles Office Detroit Office 
Write for Free Test Kit No. 23 5670 Wilshire Bivd., Los Angeles 36, Calif. 2695 E. Grand Bivd., Detroit 2, Mich, 
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A 2. 


POINT SERVICE 


OUR POST-Wapr 
HYDRAULIC NEEDS 





In lining up your 

post-war schedules, it will 

pay you to utilize Adeco experience 

and facilities. These specialists in 

hydraulics can help you in two 
important ways: 


Assist you in designing Work with you in pro. 
hydraulic mechanisms ducing precision parts 
to meet your require- and assemblies on a 
ments. contract basis. 


An illustrated booklet presents the story 
behind .this Adeco service. Write for your 
copy today. 


AIRCRAFT AND DIESEL EQUIPMENT CORP. 
4403 NORTH RAVENSWOOD AVENUE, CHICAGO 40, ILL 
i. = YOUR PARTNERS IN PRECISION 
$ EFFICIENT. ‘ > 
psp for wear is a feature j 


ign. 
inherent in rotary desis 


cost, good: 


AVAILABLE. Low 19 5 taduaeill 


delivery on essentia : i a 
applications. VARIABLE SPEED easily controlled 1 TALIDE 
“ by varying air pressure. : ar - 


“— i> 


a fe 


NO SPARKS, therefore explosion- 

proof. Meets all safety require- : 

7 . ing 

na CAN'T BURN OUT by over ees pe 
ETL . no matter how frequen 

suddenly it is stopped. 


See seo eee ee oe a nasi 


@ Investigate for yourself why so many manufacturers are 


@ favexgne for yourself why 10 many manticrorers ae | MVE TERE TC 


tions and others where compressed air is available—both in Zolll ct-nnel' i Maine) Iie) 
their.own plants and as part of machines they manufacture. 


You will find that Gast Air Motors have many special ad- 
vantages, including those inherent in Rotary design. A few 
are shown here. For the complete “inside story” send for the 
new descriptive folder “Industry's Trend to Air for Power’: 


If you are designing or building machines or devices where fAure MATIC 

air motors are being considered, why not order SYN F H R 0-STA RT ENGINE C 
A SAMPLE MOTOR FOR TEST 

or let us have one of our engineers call on you for the 


epee bes Sano ee: | gi ae peal : . fis us 
or wire. , 
GAST MFG. CORP., © Hinkley St, Benton Harbor, Mich. GAS, or 


is the Best Answer 


| vg 1Oy-0.0 4 To Your Power Problem 
(A Consult your Engine Manufacturer or write us for catalog and com 
A Sf R plete information. 


MOTORS * COMPRESSORS 


VACUUM PUMPS SYNCHRO-START PRODUCTS 


vViCtory 1435 221 E.CULLERTON ST. CHICAGO 16, IL! 
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MACHINING COSTS 


With the close toler- 
ances obtainable by 
modern day methods, 
forgings generally require less time to 
machine and finish; resulting in reduced 


"machining and tool costs. 


At Kropp it facilities for essential civilian 
forgings are becoming available as our war 
assignments are completed. 


When you need flat die, drop or upset forgings, 
call the nearest Kropp engineering representa- 
tive, or write direct for information or quotation. 


KROPP FORGE COMPANY 
5301 W. Roosevelt Road, Chicago 50, Ill. 


Engineering Representatives In Principal Cities 





The advantages of the broader use of forg- 
ings have proved themselves in armament 
making to such an extent that the nation's 
forge facilities were taxed to their utmost 
during the peak war production period. 
These same advantages are being utilized 
by designers of postwar machines and 
equipment. 





SAVINGS IN 
WEIGHT 


The forging 

l) 4 Process pro- 
! uces maxi- 
mum strength, 

Permitting 

use of thinner 


hese i 
é F are importa 
tions in many beetwar ma 





GREATER 
SAFETY 


The fracture of a part is 
too often accompanied 
by a serious accident. 
The use of forgings for 
stressed parts affords the 
highest safety factor. 
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A SIAR FEAIU 


SHERWIN-WILLIAMS helps develop 
a four-feature pro-coating enamel 
for the U.S. Quartermasters Corps 


DEFEATING THE RISING SUN 


These jungle fighters take time out to 
rest and eat. Notice the absence of any 
reflective metallic surfaces. Even the 
tin can is camouflaged by pro-coating 
because, left shiny, enemy air recon- 
naissance could estimate the number 
and concentration of troops by the num- 
ber of discarded tin cans. 














~ SHERWIN-WILLIAMS 
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TEM * 3 


ature It protects against the corrosive action of 
moisture and salt. 


; Ni rk E It has a hard, smooth finish that stands up 
cf : 


oy 









Vas eacayeyace 


so 


under bumping and knocking during pack- 
ing and shipping. 


ps * £ ature It has a non-reflective surface. 


It speeds up drying time from five minutes 
4 , care to as short as one-and-three-quarter minutes. 
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e last important step, prior to actual shipment of 
ined foods overseas, is the application of a protective 


m of tough, non-corrosive, non-reflective enamel to the 
lerior of the can. 
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ause no such finish was available, the U. S. 
irtermasters Corps commissioned the country’s lead- 
‘paint manufacturers through — National Asso- 

ion to develop one. 


ny ee 
eeene sc 


iherwin-Williams soon 
up with an answer... 
enamel that is practically 
iiproof” . . . that handles 
asily it can be applied 
scanners with existing 
lipment in all seasons and 
“climates ... that can 
ed-dried or air-dried. 
fe is another example 
"how Sherwin-Williams 
Ndles a finishing problem. 
he same thorough service 
also available to you. 
fite the Sherwin-Williams 
» Cleveland 1, Ohio. 
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Pl exigl AS — the plastic that 


The high strength of PLExicLAs permits its fabrication into large 
unsupported structures which are subjected to severe stresses in 
service. A typical instance is the one-piece “bubble” canopy that 
protects the pilot on the Republic Thunderbolt. 


In this safety shield PLExicLas provides high impact strength, and 
is proof against splintering when struck by flying chips of metal. 
With its high transparency, PLEXIGLAs permits clear, unobstructed 
vision, together with excellent protection for the worker. 


nr O Hw 


Used in spray shields, windows, and light covers on boats, PLEx1. 
GLAS withstands the weaving and stresses of the superstructure in 
heavy seas. Unaffected by salt water, sunlight and weathering, 
PLEXIGLAS retains its high transparency indefinitely. 


PLExIGLAs molded parts successfully absorb repeated impacts 
and flexing, even when subjected to such severe service as these 
black-out lenses, which are used on Army trucks that must move 
rapidly over rough terrain. 


SS H A A ps 


Manufacturers of Chemicals including. Plastics . . . Synthetic Insecticides . . . Fungicides 
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Ati gombines Transparency with Strength 








permanent crystal-clarity of PLExIGLAs naturally 3 Rigidity permits use of PLEXIGLAS 
o 


suggests its adoption in a wide variety of industrial in self supporting parts 
cts and parts where transparency is necessary — 


desirable. 


Equally important to the product designer are the 
excellent mechanical properties of this Rohm & Haas 
gerylic plastic—fully demonstrated properties which 
gssure its successful performance in the fields of 


PLexicLas is flexible, but its 
modulus of elasticity is high 
enough (3 to 4 x 105) so that it 
can be used in secondary or 
self-supporting structures and 
housings. Among thermoplastics 
PLEXIGLAS also is exceptional in 





application opened by its transparency. 


its low cold flow or creep. 


1, Impact strength of PLEXIGLAS is 
exceptionally high 





LOOKING AHEAD 
THROUGH 





The ability of PLexic.as to with- 
stand severe impact is of particu- 
lar value in applications where 
breakage would be costly, incon- 
venient or hazardous. When 
held rigidly and subjected to 
heavy blows, PLexictas does 
break, but only into large, dull- 
edged pieces. 


-PLext- 
cture in 
thering, 


Plexiglas 





Rohm & Haas is the pioneer and principal producer 
of acrylic plastics. Today PLextcias is found on 
every type of Army and Navy plane— convincing 
proof of the qualities that have made it “aviation’s 
standard transparent plastic.” 





a 4 Why not investigate the ways in which it can 
s PLEXIGLAS has lasting strength give your product new sales advantages? Write or 
c # call our nearest office— Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 


| tram The eneilleiie: senehiniteal:adian Distributor, Hobbs Glass Ltd., Montreal. 
erties of PLexicias — like its 



















Z transparency — are permanent, 
ar. practically unaffected by ex- Only Rohm & Haas makes 
tended flexing, weathering, low 
= temperature or water immer- P L E X ] G L A ~ 
om adi SP sion. New heat resistant formu- 
: a Wt lations have recently increased CRYSTAL-CLEAR ACRYLIC SHEETS 


the service temperature range AND MOLDING SowDeES* 
~~ for P 
; or FLEXIGLAS parts. 
P *Formerly CRYSTALITE Molding Powders 


a \ 

im fy 
4 
AZ 



















Piexictas is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 
Represented by Cia. Rohm y Haas, S R. L. Carlos Pellegrini 331, Puenos Aires, Argentina, and agents in principal South American cities, 


} \| Pp N 4 WASHINGTON SOUARE 
l . | } ie Ae ee ee 
.. Chemicals for the Leather, Textile, Enamelware, Rubber and other Industries 
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| is impossible to tell the 
whole HYCAR story in one 
page. However, the table at the 


right can serve to give you 





some idea of what properties 
can be had in Hycar com- 
pounds and suggest certain 


combinations of properties 





that would answer a specific 


problem for you. 


While Hycar’s climb to fame 
originally developed from its 
superb oil resistance, its appli- 
cations have grown vastly due 
to its many other outstanding 


properties—abrasion resist- 


oil-resistant synthetic rubbers 


ance, age resistance, low compression set, wide tempera- 
ture service range, resilience, and many others. And Hycar 
can be blended with vinyl resins to produce compounds 
with additional favorable characteristics. 


Hycar is now available both for experiment and for 


production of any essential product. Our Technical Syithilli Rus 


Service Staff will be glad to help you with your individual 
problems. Hycar Chemical Company, Akron 8, Ohio. 


Free — write for your copy of the new pocket-size Hycar Glossary of commonly used synthetic rubber terminology. 






Mes 





Properties of HYCA 


With broader use now permitted, this table 
should suggest applications in your busines; 


PROPERTIES OF TYPICAL HYCAR COMPOUNDS OR-15 ones ae 


Specific Gravity 6.6 ik.. cccvccuscctevitececkics 1.15 to 1.35 1.15 to 1.35 
Tensile Strength (Maximum) p.s.i..............-+ 4500 3500 Bal 
Tensile Strength (Average) p.s.i.... 2 .....2.ec00 1500 to 3000 1000 to 2500 
Elongation at Break—%. ..........5 eerie 100 to 800 100 to 700 
Hardness, Shore Durometer, Type A............. 10 fo 100 - 10 te 100 
Oil and Solvent Resistance. ....... Percent 4 
Volume Change after Immersion: : oe! 
Kerosene—48 hours at room temperature. ..... —3 to +4 +1 to +12 — 
Gasoline—48 hours at room temperature... ... —3 to +2 —4to +10 | BB imobil 
Aromatic Fuel—168 hours at room temperature. -+10 to +20 +15 to +30 
Ethy! Alcohol—48 hours at room temperature.. +3 fo +10 +310 +10 || fe MTEN: 
Ethylene Glycol—70 hours at 212° F.......... —5 to +10 —410+15 9 tealloyt 
SAE 20 Lub. Oil— 168 hours at 212° F......... —10 to +2 +10 to +4 = damping 
Hydraulic Oii—168 hours af 212° F........... —10 to +5 —5to +10 — wistactor 
Carbon Tetrachloride—48 hours at room ue 
POMONNIUTS Fos 6 caince'ds 0's Smee pcanbaaue On : +25 to +40 +35 to +50 
' Benzene—48 hours at room temperature....... +75 to +125 +100 to +150 
Acetone—48 hours at room temperature. ...... +100 te +200 +150 to +250 
Distilled Water—70 hours at 212° F........... ° Ofte +10 +8 to +18 
Abrasion Resistance. ..... 62. ..6sceeececseeeee Excellent — Excellent — 
Moximum Service Temperature, degrees F........ 250° te 300° 250° to 300° — 
Minimum Flexibility Temperature, degrees F... . .. —30° to —50° —50° to —70° 
Compression Set—ASTM Method B—Percent..... _ 8 te 22 ~5teo20 
Pe RestetGnee oo i oii i ok ee ici ccke es cvece ss Excellent Excellent 
Sunlight Resiehente . 5 oso hn hires oc aE Fair Fair 
Resilience—Lupke Rebound, percent energy 
WO UOING i soko on ek iwetene win waa ke 20 to 50 30 to 60 x, 
Coefficient of Expansion, inches per inch pér deg. F. 0.00043 to 0.000095 } 








year 


Reg. U. S. Pat. OF. 


LARGEST PRIVATE PRODUCER OF BUTADIENE TY 
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homobile bumpers, cold-formed from N-A-X 
WOH-TENSILE STEEL, illustrate the ability of this 
in alloy to take the stresses of a critical cold- 
semping operation. Result: a tougher, more 
whtactory product at reduced fabricating costs. 
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THIS HIGH-TENSILE STEEL “TAKES OVER” 
WHERE DRAWING STRESSES ARE TOUGH 


MM-X HIGH-TENSILE STEEL has stepped into some 
tugh spots in the production of intricate/shapes. It has 
pored to production men that here isA great steel to 
wk with, from the standpoints of bogh manufacturing 
rations and finished performance. 


Toput it in a few words, N-A-X HIGH-TENSILE STEEL 
ta what it takes to make a stronger, tougher product 
trough more efficient productionf methods. Its excep- 
tonal ductility and resistance to ifnpact, inherent in the 
ite grain structure of a great ally, often make possible 
tespeed and economy of cold-forming on pieces which 
mst be worked hot when otheg grades of steels are used. 
ii where critical drawing gtresses require hot work, 
M4-X HIGH-TENSILE STERL provides the important 
duntage of maintaining itgfnigh physical properties with 


minimum cooling distortion even after it has been sub- 
jected to a wide range of temperatures. No subsequent 
treatment is needed to maintain ‘‘as rolled’’ specifications. 


Add to these advantages the high fatigue life and resistance 
to corrosion and abrasion that qualify N-A-X HIGH- 
TENSILE STEEL for varied types of applications, and 
you’ ll see why this fine-grain, low-alloy steel is a factor in 


postwar planning. Great Lakes Steel metallurgical service 
is yours on request: Let’s have your problem. 


GREAT LAKES STEEL 
Conporation 


DETROIT 18, MICHIGAN e SALES OFFICES IN PRINCIPAL CITIES 
Division of NATIONAL STEEL CORPORATION. Executive Offices, Pittsburgh, Pa. 





HIGHLIGHTS OF N-A-X ALLOY STEEL 


GRE 


N-A-X HIGH-TENSILE STEEL compares 
favorably with other low -alloy 
high-tensile steels in yield and 
tensile strength, with outstand- 
ing ductility and notched bar 
values. In applications where it re- 
places mild-carbon steels, it serves 
to reduce weight or increase 
strength through the utilization 
of these properties in design. 

Another property that may in- 
terest you is the excellent weld- 
ability of N-A-X HIGH-TENSILE 
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STEEL—whether welded to itself 
or to other high-tensile or struc- 
tural steels of welding quality. 

N-A-X 9100 SERIES STEELS are pro- 
duced in carburizing and con- 
structional grades. Except for car- 
bon, they have a chemical analy- 
sis that is constant within definite 
ranges. Together with X-9100 
Series steels, containing molyb- 
denum, they provide hardenabil- 
ity ratings to cover a wide variety 
of requirements, yet give an all- 


purpose analysis to yield prop- 
erties. Molybdenum confers great 
depth hardenability to extend the 
usefulness of the N-A-X 9100 
Series, which are medium-har- 
dening steels. 


N-A-X ARMORPLATE is an example 
of the exacting requirements that 
Great Lakes can meet with this 
low-alloy series. One of the X-9100 
Series steels is the basis of the 
armor we produce for tanks, 
armored cars and practically all 
landing craft. 
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ime’s better metal products 


will be 
FLAME-CUT 
and WELDED : 


ESIGNERS who are now planning peacetime metal prod- 
ucts and machines will be wise to take this note from 
the war designer — 

“For a stronger, lighter, better-looking metal product, 
design it for construction by flame-cutting and welding.” 

Hundreds of flame-cut and welded war products, ranging 
from tiny aircraft parts to massive cargo ships, have borne 
out the wisdom of this statement. And their performance 
in the tough proving ground of battle gives factual proof 
of their superiority. 

Flame-cutting and welding offer many advantages that 
every designer should consider . . . fast, economical cutting 
of steel of any:section into any regular or irregular shape... 
flexibility, speed and economy in joining similar or dissimilar 
metals into a strong, “‘one-piece”’ unit. 

Representatives of Air Reduction’s Field Engineering 
Division will be glad to give you all possible assistance on 

the use of the oxyacetylene flame and 





the electric arc. Call or write any 


Airco office or Dept. PD, at the New 
York address. 






* BUY UNITED STATES WAR BONDS * 
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‘Arr REDUCTION 


General Offices: 60 EAST 42nd STREET, NEW YORK 17, . Y. 
‘tm Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. + General Offices: HOUSTON 1, TEXAS 
Offices in all Principal Cities 
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Non-Ferrous Hot Forgings Versus Castings 
For Better Engineering Properties 





The tremendous strides made in engi- 
feering, so necessary for successfully con- 
ducting modern warfare, will be reflected 
ja the production of better peacetime 


products in the postwar period. Today, 
engineers are more conscious of material 
specifications. They are concerned not only 
with the composition of the material or 





NON-FERROUS RODS FOR HOT FORGING 





Duronze 
i i 


Bpt. 
Forging Naval 


Manganese 
Rod Brass 


Bronze 





YSIS 





Copper 97.03 





Lead 2.85 Silicon 





Tin 0.12 Iron 





Zinc 





Iron 7 Aluminum 








Manganese % 2 Silicon 





WECH. PROP. AS HOT FORGED 


(Average Values) 





Tensile Strength, psi. 90,000 





Yield Strength, psi..5% Ext. 45,000 





Elongation, % in 2” 30 





Rockwell Hardness B85 





PHYSICAL CONSTANTS 





Melting Point (Liquidus) ‘F 





Density, Lb./cu. in. 


302 





Coeff. of Thermal Expan- 
sion per °F from 77°F 
to 572°Fx10-6 


11.5 11.8 





Thermal ory at! 
Btu/sq.ft/ft/hr—°F@ 68°F 


69 61 





Elec. Cond.. ZIACS@ 
68°F Soft 


27 24 





Mod. of Elas. (Ten- 


sion), psi. 16,500,000 


14,000,000 15,000,000 14,000,000 





FABRICATION PROPERTIES 





Machinability Rating** 60-70 30 


80 30 30 40 





Cold Working sf E 


F F a F 





Hot Working E E 


E E E E 





Hot Working Range °F 1300 1350 
1600 1550 


1200 1150 1150 


1500 1500 1300 1450 





SPECIFICATIONS 





AS.T.M. B124-42T 


Alloy 11 


B124-42T 
Alloy 9 


B124-42T Bl24-42T Bl124-42T B124-42T 
Alloy 2 Alloy 3 Alloy 4 Alloy 1 





Federal B666 


QQC-59la 
rade B 


Grade A 


QQB-611A QQB-636 QQB-72la 
Comp. A Class A 





Navy 46B17 INT Gr.3 _46B-27 


47B-2g 46B-6J 46B-15d 





Army 





AMS 4631 





E— Excellent G—Good 





**Machinability Rating—Free cutting brass=100. 


P—Poor F—Fair 
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The great variety of non-ferrous forging alloys available makes possible the manufacture 
of forgings with an unusually wide range of physical and corrosion resistant properties. 











alloy used but also with its physical con- 
dition...whether in the form of a casting, 
stamping, cold forging, or hot forging. It 
follows, therefore, that engineers favor hot 
forgings over castings because of their 
superior engineering properties. 


Forgings have a much higher tensile and 
yield strength than castings because of 
their refined microstructure and freedom 
from porosity. Furthermore, they can be 
held to uniform, precise dimensions and 
close tolerances—requiring less machining. 
Perhaps the most important advantage of 
forgings over castings is the fact that there 
are fewer rejections after final inspection 
and lower finishing costs, which insure 
economy of manufacture plus depend- 
ability. Forgings, therefore, are specified 
where service requirements are very severe 
and exacting, as for example: safety de- 
vices, pressure fittings and other parts 
which must not fail from fatigue or hidden 
weaknesses. 


Non-ferrous forgings, because they do 
not deteriorate from rusting, are superior 
to ferrous forgings which must be treated 
by galvanizing or by the application of 
some other surface finish to retard corro- 
sion from moisture and the elements. The 
range of non-ferrous forging alloys avail- 
able makes possibie a large variety of 
physical properties such as high tensile and 
yield strength, easy machinability, high 
impact strength; also, good sound surfaces 
which will take an attractive, lasting finish 
and pleasing colors. 


Non-ferrous forgings are not necessarily 
weaker than ferrous forgings. For example, 
a mild steel forging has a tensile strength 
of approximately 60,000 pounds per square 
inch, which is similar to that of Naval 
Brass. An alloy like Duronze III, whose 
tensile strength as a forging is between 
85,000 and 90,000 pounds per square inch, 
is about 50% stronger than mild steel. 
DuronzeE III is excellent for the manu- 
facture of gears, pinions, thrust screws, 
sliding parts, and similar items because of 
its generally low coefficient of friction when 
in moving contact with steel or other 
metals. Maintenance men have found that 
wear and tear on heavy duty machinery 
can be reduced considerably by replacing 
many steel parts with Duronze III. 
Forged Valve Stems from Duronze III 
outlast steel and brass because of reduced 
wear and greater strength and corrosion 
resistance. 


The mechanical and physical properties 
of six Bridgeport Brass forging alloys are 
shown in tabular form herewith. These 
data should be filed away for future refer- 
ence. Reprints of this issue and most of the 
back issues of the Copper ALLoy BULLETIN 
will be supplied upon request. 
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CAUSES OF CORROSION | such failures are occasionally encountered | 
| on the liquid or water side which may be | NEW DEVELOPMENTs 


This article is one of a series of discussions by either the inside or the outside of the tube. 
C. L. Bulow, research chemist of the Bridge- 


port Brass Company. Water heaters and evaporators with steam 








. This column lists items manutfactureg 
Accelerated Corrosion— or developed by many different Sources, 


Hot Wall Effect None of these items has been tested or 


is endorsed by the Bridgeport Brass 
It is 20 years since Carl Benedicks care- Company. We will gladly refer readers 


fully investigated a service failure en- jw ——e or other sources for 
countered in steel boiler tubes. His work ' 

revealed that severe local corrosion or pit- | 
ting can rapidly perforate heater tubes on 
the water side. The pitting takes place 
where bubbles of air separate from the special tack welding circuit control pang 


water. He found that hot spots form on the | ite ante ait Aine deniiliien iitte Mee date designed for tack welding with constant 
heated tube surface at the points where the water side of a copper heater tube. Mag. 8x. potential supply. Round nichrome wire fp. 
bubbles of gas cling to the metal. ; x sistors are mounted on insulators and the 
or flame on one side of the tubes illustrate housing has sheet metal sides with an e. 
Bubbles of gas repeatedly formed at the the most common equipment where pitting panded metal top to provide full circulation 
pa point epics Reon 8 rae —— occurs because of the “‘hot wall effect’’. | of air. Current values are controlled by cop. 
indentations), thereby hindering the liqui ‘ tacts and are adjusted by turning fibre handlg 
from cooling the metal surface. It was also In ferrous tubes, (18-8 stainless steel) 


, 2 : tight against copper bus bar to connect vari. 
" 1 ri : : : : 
learned that the rate of perforation of a deep circular pits formed on the under side ous resistors into circuit. Resistors are dis. 


heater tube increased considerably with an of horiz ontal tubes, where the bubbles connected by turning handles in opposite 
increase in tube wall temperature. pressed against them. The final rolling of direction and locking them in position. Cy. 
the gas bubbles up around the side of the rent adjustment in both units is possible jn 
tube produced anoticeable upward stream- | 10-ampere steps. (ses) 
ing of the rust; localized corrosion was | : ; ; 
virtually absent on the top side of the tube. | A Blind Fastener serving as nut-plate, rivet 
The pitted areas were covered with small or both, is now being made of brass as well 
ish ah ie it bli fish aluminum. The tensile and shear strength of 
= oa ss a Se a the brass alloy fastener is approximately 50%, 
scales and a thin film of red brown rust 


: greater than that of equivalent size in aly. 
covered the remainder of the unattacked or minum. These devices are being employed for 


slightly attacked surface. | many industrial assemblies in addition to 
The copper base alloys behaved similarly | aircraft applications for which they wer 
to the stainless steel except that nodules of originally designed. (ses) 
Nodules covering pits formed on the water side ated es grennion a a peatincts | A New Fire Extinguisher that is highly 
of a copper water heater tube. Mag. 8x. (essentially Cupric Oxide, CuO) formed : 
‘ ‘ 7 : : adaptable for use on trucks, automobiles, 
over deep pits which were filled with bright : ; ._ «sn 
: ‘ é . : boats and planes is now available. It is lightin 
This work suggested the following pre- red, crystalline cuprous oxide (Cu2O). This 


, : . weight and employs a vaporizing liquid that 
ventive measures: localized corrosive action proceeds at rates may be used effectively on electrical, oil and 


1. The temperature should be no higher from 0.025” per year or more. gasoline fires. The design assures immediate 
than necessary. Apparently, there are several important we action even — —_ — rhe 

: : : factors which are accelerating the corrosion iston cannot stick to cylinder wall anda 

, oor ayer gma heating at the point of bubble contact, namely the | me safety lock is operable by turning @ 
ctiniiinal athe ul andle in either direction. Brass drop forgings 

are used for cap, stuffing box, handle lock and 
handle seal, eliminating all interior soldered 
joints. It will not leak, even when subjected 
to vibration or rough handling. (584) 





A New Jack Welding Control is noy 
available in 150 and 230 ampere sizes. It hase 


. The production of new scratches on 
the metal surface might shift the 
point of bubble formation. 


1. A local high temperature... 
2. A high concentration of corrosive 


2 agents (base or salt), separating out 
. Air or gas should be removed from where the bubble forms... 


the liquid being heated. 3. Quantity of dissolved gases. A New Welding Ground Clamp has been 


Visual examination in the laboratory In addition, the gas composition of the | developed with each jaw connecting inde 
tests revealed that there is a marked bubbles also probably plays a part. It pendently to the ground cable. The welding 
tendency for the bubbles of gas to grow should be noted that the reaction between ground clamp a eee ground om 

3 b i “ : tion with either one or both jaws carrying 
rapidly at first and then remain in contact the corrosive agent and the metal is a rated current. The unit weighs 1}4 pounds 
with the metal tube for some time. In the chemical one, yet the explanation given ton cinaiiaatan jaw spread of 244 inches ai 
laboratory tests, non-ferrous and ferrous places the emphasis upon the physical is rated at 300 amperes. The clamp hasa 
tubes failed quite rapidly when exposed to aspect, which makes possible this rapid 


processed steel frame with durable copper 
3% sodium chloride solutions. In service, corrosive action. conductors and contacts. (585) 





PRODUCTS OF THE BRIDGEPORT BRASS COMPANY 


Executive Offices: BRIDGEPORT 2, CONN.—Branch Offices and Warehouses in Principal Cities 

SHEETS, ROLLS, STRIPS— PHONO-ELECTRIC* ALLOYS— BRASS, BRONZE, DURONZE COPPER WATER TUBE. 
Brass, bronze, copper, Duronze, High-strength bronze trolley, messen- WIRE—For cap and machine screws, 
for stamping, deep drawing, forming ger wire and cable. wood screws, rivets, bolts, nuts. FABRICATING SERVICE DEP?. 
and spinning. ais : i i a 

a WELDING ROD—For repairing DURONZE ALLOYS—High. ~ "neineering staff 
CONDENSER, HEAT EX- cast iron and steel, fabricat- strength silicon bronzes for BRASS AND COPPER PIPE 
CHANGER, SUGAR TUBES— _ 28 Silicon bronze tanks. n theo corrosion-resistant connectors, : 

For steam surface condensers, heat LEDRITE* ROD— For Bridgep rt” marine hardware: hot rolled Note: Bridgeport products are 
exchangers, oil refineries. and process making automatic screw 4 sheets for tanks, boilers, supplied in accordance with exist 
industries. machine products. heaters, flues, ducts,flashings. ing priority regulations. 

Established 1865 *Trade name. 


BRIDGEPORT 
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Try and Do It! 


Just try to hold a couple of pencils in perfect alignment without 
touching each other, and see what happens. 


This 10-second test will quickly show you why a flexible coup- 
ling is mighty important to the life of direct-connected machines. 


Ajax Flexible Couplings provide a. positive but resilient con- 
nection between driving and driven shafts. They make it possible 
for each shaft to rotate around its own axis without creating vibra- 
tion, chatter, strain on bearings, drag, power loss, reversal of 
torque and other detrimental features. 


Ajax interlocking drive studs held by rubber-bushed, graphited 
bronze bearings assure maximum flexibility, quiet operation, and 
complete elimination of lubrication problems. 


Make the 10-second “pencil test’’—then write for Facts on Ajax 
Flexible Couplings. 


FLEXIBLE COUPLING 


tacorporeed «= WESTFIELD, N.. J. 
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“Sure, we can now 


make new models 


but...we’re short-handed” 


In the keen minds of inventors . . . on shelved blueprints . . . on drawing boards 
. . . there are thousands of new and improved civilian products. For lack of 
man-power, insufficient capital, indecision, or completion of an idea, action has 
been postponed. 


ANSWER .. . call Atlas, an organization of 300 skilled engineers, designers 
and toolmakers . . . a superb plant equipped with the finest machinery ... an 
“outside” vision with the courage to do things differently, if necessary. 


Atlas has a peace and war clientele which includes America’s leading industries. 
The tools, dies, jigs, fixtures and special machinery for producing countless prod- 
ucts were conceived and designed in our plant. 


If you can now proceed with new products, call Atlas for aid to any extent... 
engineering advice . . . partial or complete tooling . . . or the entire production 
of your product in our plant. We will consider royalty contracts or any accept- 
able basis . . . and include sales and advertising for a total program. 


Why not send for our new Bulletin . . . for a detailed explanation of Atlas serv- 
ice to industry. 


ATLAS TOOL & DESIGNING COMPANY 
METAL STAMPING COMPANY 
Castor & Kensington Avenues, Philadelphia 24, Pa. 


* A Load off Your Shoulders onto Ours * 
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Are you looking into “new” materials? 








This booklet 


may help you solve a problem! 


If you want information on modern industrial glass, this booklet will be useful to 
you, and may suggest a means of improving your products or reducing your costs. 

Glass is, of course, not a new material—in fact it is one of our oldest. 
However, recent advances in glass technology have endowed it with new and 
improved properties, thus enabling design engineers to use glass to consider- 
able advantage in a wide variety of applications. 

We will be glad to send you a copy of this imagination-stimulating 
publication. The material it contains is based upon extensive experience in 


the manufacture and application of glass products. Send for your copy now! 


Please send me a copy of LOOKING AT ENGINEERING 


| 

j 

| PROBLEMS THROUGH GLASS. 
KOPP GLASS, Inc. | 


Nome 





Position 


SWISSVALE, PA. } te 










Company 





Address 
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IT’S A JOB FOR CHASE 
TELLURIUM COPPER 


Naturally, an alloy that combines 
all these features has found many 
uses in the aeronautical industry 
(for the manufacture of small 
contact pins or inserts in multiple 
contact assemblies)...in Electri- 


similar applications, as well as in 
the welding and cutting torch tip 
field. 

Full information on this unusual 
alloy, developed and patented by 
Chase Brass & Copper Co. is, of 





cal, Radio, Communications and _ course, available on request. 


CHASE BRASS & COPPER CO. 


ames Incorporated— 
Waterbury, Connecticut 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


ALBANY f CINCINNATI 
ATLANTA Tf CLEVELAND 
BALTIMORE DETROIT 
BOSTON HOUSTON 
CHICAGO, 


INDIANAPOULS f : C MINNEAPOLIS 
KANSAS CITY, MO. t | NEWARK 

LOS ANGELES NEW ORLEANS 
MILWAUKEE NEW YORK 


PHILADELPHIA SAN FRANCISCO 
PITTSBURGH SEATTLE 
PROVIDENCE ST. LOUIS 
ROCHESTER f WASHINGTON f 

Tt Indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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conquers hard-to-finish surfaces 


THROUGH THE YEARS the superiority of Roxalin’s 
plastic-base protective’ coatings has been demon- 
strated repeatedly by tests like this and proved 
under rigorous service in the field. 


In this case, cadmium-plated steel has been half- 
primed with commercial primer, half with Roxalin’s 
Paladin, followed by a wrinkle enamel top coat. 
Note how the Paladin anchored system clings to this 
hard-to-finish surface when gouged by the knife 
blade. 


Paladin clings with equal tenacity to clean steel, 
stainless steel, black plate, tin, unanodized and 
anodized aluminum, copper, brass and glass. 


Inside or outdoors, Paladin can take it. Salt spray, 
humidity and solvent resistance are inherent in this 
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plastic-base coating. Its super flexibility permits 
blanking, forming or extruding after finishing. 

This and other standard products are described 
in detail in “20 Years of Plastic Surfacing.” Docu- 
mented case histories plus exact specifications will 
give you ideas of how the right type of plastic-base 
finish can speed production, lower costs and help 
you design a better product. Write to Dept.806 for 
your copy immediately as only a limited number of 
copies have been printed. 


ROXALINavible- FINISHES 
ELIZABETH @ NEW VJVERSEY 


PMONEERS IN PRODUCT FINISHES ENGINEERED FOR SPECIFIC PERFORMANCE © 
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(Can you name the plastic parts of 
this “‘locomotive”’? See chart below.) 


How to put your product on the right track 


Steamed Up over improving an 
old product or introducing a 
new one? Just whistle and Con- 
tinental’s Plastics Division will 
be glad to help you get the most 
pull out of that product. 


Our engineers, designers and 
research men work closely with 
the leading raw material manu- 
facturers, and have immediate 
access toalllatest developments.* 
Our long experience counts when 
it comes to giving your product 
the qualities it needs — whether 
beauty, durability, toughness, 


CONTINENTAL 


« 


PLASTICS 


DIVISION 


lightness or any others. 


Our Plastics Division is 
equipped to produce by any one 
of the modern fabricating tech- 
niques—compression, injection, 
extrusion, lamination or sheet 
forming—assuring you of the 
best possible service at the low- 
est possible cost. 


So, no matter what your product 
problem may be, come to Con- 
tinental. You'll find an alert, pro- 
gressive organization equipped 
to give sound, practical advice 
and assistance at all times! 











(a) Molding—extruded; (b) Mount for fog horn assembly—com- 
pression; (c) Keyboard cover—compression; (d) Military device 
—compression ; (e) Retainer—compression; (f) Sales ticket holder 
—compression; (g) Funnel—compression; (h) Electrical device 
part—compression; (i) Sheave—compression; (j) Distributor 
rotor—compression. 











*To give you the best in plastics service, Continental ha 
acquired Reynolds Molded Plastics of Cambridge Ohio. The 
facilities of this pioneer organization, combined with Conti- 
nental’s extensive resources, form a Plastics Division capable 
of designing, engineering and producing the widest range of 
plastic products for manufacturers and designers. 
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I device 
stributor 


You will find this new bulletin on Berry Brothers’ 
Production Finishes very helpful in connection with 
your postwar planning. It describes more than 50 
Berry Brothers’ Production Finishes, giving prop- 
erties and where used. 


We have been, and still are, heavily engaged in 
the production of wartime industrial and aviation 
finishing materials, but many improved new finishes, 
developed through wartime research, will be avail- 
able for your postwar use. 


We suggest that you include the selection of a 


a 
r¢ 
‘ 


sey > 





suitable finish, early in your new-product planning, 
because the type of finish you use, and your finish- 
ing room equipment and methods are definitely a 
part of your finish selection. 


This new bulletin will help you. Write for your 
copy today. 


ERRY BROTHERS 


Paints -Varnishes:-Enamels:Lacaq 
Detroit 7, Mich. 


BOSTON e¢ JERSEY CITY © CINCINNATI e® CHICAGO 
ST.LOUIS © INGLEWOOD, CALIF. © MONTREAL 
WINNIPEG ¢ TORONTO 


QUALIT DW a XD AY 2 0 SR YERY Gl OF Se Ys: 
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Nearly everyone in the mechanical indus- 
tries knows about or uses Kipp Air Grinders. 
The Kipp announcement nearly fifteen years 
ago of the first hand grinder which turned 
40,000 R.P.M. was a welcome surprise to tool 
makers. They always knew mile-a-minute sur- 
face speed was needed to remove metal instead 
of excessively rubbing down grinding wheels 
with slower speeds. The Kipp Air Grinder was 
the solution to the long standing grinding 


problem of getting into small places with small 
wheels. 


The new Kipp Featherweight Grinder was 
made ready for post-war production. It can be 
sold now only because Aluminum and Magne- 


sium have been more widely released. This 
post-war product, designed to meet all comers, 
can therefore be used in the continuing war 
jobs and for civilian jobs whenever they can 
be started. 


Please include priority information in your 
wire orders. 


MADISON-KIPP CORP, 


206 Waubesa St., Madison 4, Wis. U.S.A. 
Sole Agent in England: Wm. Coulthard & Co. Ltd., Carlisle 
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MODEL JA 
50,000 R.P.M. 


$2975 inusa 


NOTE :—Higher speeds at higher 
prices are available if support- 
ing engineering data are sub- 
mitted. Higher s are not 
recommended unless properly 
sup 


Weight 12 ounces; Length inches; Chuck Size 1/9 inch. 
wee Fiset Gaird Removed or Devi Masiraion 
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-Your originals b 


P ENCIL oOfiginals are precious, but even Then make all the blueprints, blue or 


when they are new they often give un- _ blackline prints or brownprint negatives you 


satisfactory shop prints. When they are 
handled, they wear and blur. Prints made 


from them get cloudier still. 


So use your pencil originals only once— 
to make PHOTACT Prints with znk-intense 
lineson PHOTACT Tracing Paper or Cloth. 


need from your PHOTACT Prints. They 
will be more legible than any made from 


the average pencil original. 


For full information, write on your letter- 


-head to PHOTACT Department, Keuffel 


& Esser Co., Hoboken, N. J. 


PHOTACT 


Reg. U. S. Pat. Off. 


REPRODUCTION PAPERS AND CLOTHS 


n= 


TRADE MARK 


Drafting, Reproduction, Surveying 
Equipment and ‘Materials. 
. Slide Rules. Measuring Tapes. 


KEUFFEL & ESSER CoO. 


ESTABLISHED 1867 


CHICAGO . DETROIT . ST. LOUIS » NEW YORK « HOBOKEN » SAN FRANCISCO - LOS ANGELES » MONTREAL 
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MOLDING SERVICE 


s of experience, the 






















Through year 
Standard Products Co. has acquired a 


wealth of knowledge in the art of 


plastics. Standard offers com- 


molding 


plete molding service. 


Standard’s molding equipment is 


capable of producing items of phenolic 


cellulose-acetate, butyrate, polystyrene, 


stic and thermo- 


ethocel and other pla 


plastic materials. These facilities assure 





perfection in the molding job. 


The Standard Products Co.. with its 
can do your job quickly 


great resources, 


and effectively at moderate cost. Let us 


have the necessary data and our engi- 


neers will submit designs and proposal. 


_| THE STANDARD PRODUCTS COMPANY | 


General Offices and Research Laborato 
ry 


g- 






EAL 
z Detroit 2, Mich. | : 
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B™ prints require special plumbing connections 
... provision for water supply and drainage. 

But Bruning Black and White Prints can be made 
anywhere in your plant—in drafting room or office 
_ -wherever you need them. The BW process, you 
see, requires no plumbing. BW Prints do not require 
washing and are delivered ready for use. 


Not only can you make BW Prints where you 
want them, but you can have them much faster than 
' blue prints. For BW Prints are pfoduced in seconds 
—not minutes. You can make them in large volume 
on sheets cut to the exact size of your tracings— 


BRUNING “75-159-B" VOLUMATIC PRINTER-DEVELOPER 


* High speed production of prints—in large volume. 
* Only one operator required for big volume production. 


* Current consumption less than half of the operating 
amperage of an arc lamp machine of lower production. 





BRUNING 


Which print can be made 
Anywhere in your plant? 










































































thus eliminating trimming and waste. Easier to read 
than blue prints, BW Prints bring you truly modern 
print advantages... help you keep pace with the 
day’s swift production. 


In the complete line of BW printing and devel- 
oping equipment, there is a machine for every print 
need and capacity. Find out why print users all over 
the country are switching to BW Prints —and 
write to Charles Bruning Co., Inc., 4700 Montrose 
Avenue, Chicago 41, Illinois, for new free booklet 
on BW Prints. 


























2373-370 


Since 1897 


NEW YORK « CHICAGO + LOS ANGELES 
Branch Offices throughout the United States. Everything for the Engineer and Draftsman. 
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“How deep will it draw?’’.. .“‘Can it be 
spun?’’. . .‘‘Must the metal be heated to pro- 
duce this shape?’’ Such questions, and many 
more, are answered in American Magne- 
sium’s book, ‘‘Designing with Magnesium”’. 

Magnesium has been an extremely active 
war worker. There is the wealth of 
knowledge gained there to guide you, plus 
American Magnesium’s more than twenty 


years of working with magnesium alloys. 


depth 
Brtions are 
Reet thickness- 


Achieving the ultimate in lightness is a 
job which magnesium does well. It weighs 
only one-fourth as much as the heavy metals. 
It has a high strength-weight ratio. If you 
are interested in employing this weight- 
saving ability of magnesium, our engineers 
will gladly assist you. Write Aluminum 
Company of America, Sales Agent for 
American Magnesium Corporation Products, 


1702 Gulf Building, Pittsburgh 19, Penna. 


PRODUCTS 


SUBSIDIARY OF ALUMINUM COMPANY AMERICA 
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Cemented carbide, the hardest 
metal made by man, has extreme 
resistance to abrasion, and many 
forms of corrosion. It retains 
original size and shape and con- 
tinues to function efficiently for 
periods often as long as 100 times 
that of other metals. 

Carboloy Cemented Carbide may 
be used in the form of an insert 
brazed into your part at the point 
of wear—or it may be employed as 
an integral part made entirely of 
Carboloy metal. Available in prac- 


tically any shape and in sizes 


250 


a Saige eee ee Bag 


7 EXTRA LIFE FOR YOUR PRODUCTS 
yy WHEN YOU WEARPROOF 
: VITAL PARTS WITH THE 


ee ee 


having a top surface ardéa as large 
as 100 square inches. 

Already widely employed Xo im- 
prove the performance of n\any 


diversified products such as mache 


CARBOLOY COMPANY, Inc. 
Mile Road, Detroit 32, Michigan 


BIRMINGHAM e CHICAGO e CLEVELAND 
PHILADELPHIA e PITTSBURGH e THOMASTON 


11105 £. 8 
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... to stop excessive wear 
on vital parts of your products 


PN 4:50) Be)/ 





tools, textile machinery, spray guns, 
bread slicing equipment, fishing rods, 

Carboloy Cemented Carbide 
may be the answer to your weal 


problem. Write for booklet WR-101. 






EAR RESISTANT USES 


© LOS ANGELES © MILWAUKEE e NEWAM 








oarrine Seer eee * 
Tee owe Lana 


TobaAy, countless ships plow fog-shrouded seas, 
hurrying vital supplies to our fighting men. Swarms of ‘planes hum a 
dirge over the axis homeland. Arid lands are made fertile and pro- 
ductive. Mighty rivers are harnessed to provide power for distant war 
industries. Propellers — pumps —turbines.... modern necessities and 
~ conveniences without number . . . stem from the unknown genius in whose 
“a ql VERSES: brain was conceived the principle of the screw. The mists of years obscure 

y guns, : : ; ‘ . 

ning = SNS ee 4 his name, yet from Galileo to Gutenberg to Millennium, developments of 


7 DG eee? §=6this basic idea have, and will continue to, profoundly influence our 
Carbide ONe i. civilization. 





our Weal 


IN the same manner that so many complex machines, 
WR-101. 


essential to Man’s progress, developed from the fundamental principle 
of the screw, so too, has broaching developed from crude tools capable 
of limited uses,-to mighty machines capable of performing metal remov- 
ig operations with speed and precision, in an almost endless variety 
Of shapes and sizes... and making them quicker, cheaper and BETTER! 
The first broaching machines were invariably 


arbor presses, and were generally used to cut 
heyways in pulleys and gears. 
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S Principal Characteristics 
of FABREEKA 





--- WHEN DESIGNING 
HEAVY MACHINERY the effective isol:. 


tion of vibration is frequently a compromise between 
theory and practice. That is why FABREEKA~— 
with its limited resiliency and high damping—is 
often much more practical than more resilient 


materials with a low damping factor. FABREEKA 


% Limited Resiliency has an unusual success record as a practical mate 


* High Damping | rial to absorb shock and high frequency vibration... 


* Minimum Permanent Set 


Send for the latest edition of our famous Red Book 


* Great Strength “‘Fabreeka for Impact Shock and Vibration”’ 


x Long Life 


FABREEKA PRODUCTS COMPANY. INC. 
222A SUMMER ST., BOSTON 10, MASS. 
Steaty machinery New York Philadelphia Detroit Chicago 
manufacturers, de- 
signers and engineers 
should have this au- 
thentic book in their 
Jiles. Sent on request. 


PADS, WASHERS, BELTING FOR 
BUSHINGS, POWER TRANSMISSION 
MOULDED UNITS AND CONVEYING 
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This Book May Help You Pick 


Polymerin Finish Dries Faster, 
Stays Beautiful Longer! 


“The Facts on Polymerin’”’ describes the two-way com- 
petitive advantages you can gain by finishing your 
postwar products with durable, speed-bake Polymerin.* 


Polymerin is an organic baking enamel with unusual 
properties of durability and resistance . . . properties 
which may be varied to meet the individual require- 
ments of such products as refrigerators, stoves, washing 
“machines, bicycles, lamps, fluorescent reflectors, arti- 
ficial tile, kitchen and. under-sink cabinets, gasoline 


"pumps, venetian blinds, vending machines and other 
> appliances. 


POLYMERIN 
“The Original Speed-bake- Finish 
A PRODUCT OF AULT & WIBORG 


TDIVISION OF INTERCHEMICAL CORPORATION 
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THE FINISH FOR YOUR POSTWAR PRODUCTS 


Polymerin stays beautiful longer! Impartial tests have 
shown that Polymerin is nine times harder to chip than 
ordinary enamels. And Polymerin—the original speed- 
bake finish—offers production advantages, too. For 
Polymerin’s faster drying results in savings which can 
help you keep your finishing costs low! 


Regular Polymerin is not available now, but it is time 
now to discover how Polymerin can help you make and sell 
a better product after the war! Use the coupon below to 
get your free copy of ‘“The Facts on Polymerin”’, a 
32-page booklet which presents clearly and factually 
the sales and production advantages of a Polymerin 
finish. This information-packed booklet is yours for 


the asking .. . send for a copy today! 
g y J 
*Reg. U.S. Pat. Off. 











=“ s,s Po 6 oe eee ee 1 
! i ~ A-5 1 
} . Division of Interchemical Corporation i 
: Ault & Wiborg Empire State Bldg., New York 1, N.Y. : 
: Please send, without obligation, a free copy of “The Facts on } 
1 Polymerin’’—the book that shows how a Polymerin finish ! 
1 : ° pe J | 
: can increase sales and reduce finishing costs. i 
1 1 
1 J ! 
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1 Company ! 
I 
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WILL GIVE YOU 


You may be figuring on using glass in your 
postwar products because of its great resis- 
tance to weathering, to acids or to abrasion. 
For its transparency. For the flatness and 
smoothness of its surface. 

One thing is sure. You'll have no trouble 
making your products attractive if you use 
glass—for glass is inherently a beautiful 
material. Glass keeps its perfect finish . . . 
year after year . . . indoors or out, 

Want your product colorful or colorless? 
Transparent, translucent or opaque? With a 
satiny smooth finish, or with a ribbed, peb- 
bled or hammered effect? Flat or curved? 








Even though you're interested in glass 
chiefly as a durable structural material, why 
not take advantage of the extra beauty that 
comes with glass? 

There are many characteristics of glass 
that make it a sound material for tomor- 
row’s products. We’d like to discuss these 
properties of glass with you. Address your 
inquiry to Libbey-Owens:Ford Glass Com- 
pany, 24124 Nicholas Bldg., Toledo 3, Ohio. 


Destractible7? Wood — Metal — Plastics — 


Glass. No material is indestructible. However, barring 
unseen conditions, no material will fail on a job in 
which it has been properly specified and engineered. 
When our application engineers say “Yes, you 
can be sure about glass. 


LIBBEY +> OWENS - FORD 
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CONVENTIONAL HEAT TREATING 


WHY ISOLATE YOUR YYLA IKEAVING? 


ILLYS-OVERLAND MOTORS, Inc., reports 


this time-saving idea in the manufacture of . 


flywheel ring gear assemblies for the famous Jeep: 


A compact, cool, clean TOCCO machine—used for 
shrink-fitting —is spotted between two milling ma- 
chines which perform related operations. Conven- 
tional heating practice . . . cumbersome, hot and dirty 
-«. would have required isolation of the shrink-fitting 
Operation and a costly production detour. The handy 
TOCCO set-up allows this efficient procedure: 


’ The man shown in the picture machines one side 
of cast iron flywheel in machine at left . . . places it 
and ring gear in TOCCO work fixture . . . presses 


THE OHIO CRANKSHAFT COMPANY => 
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TOCCO ‘start button. 


The TOCCO machine automatically heats ring 
gear to 400°F. in 12 seconds, expanding its 12’ diameter 
.025"’. . . lowers ring gear and presses it on flywheel 

. quenches ring gear, cooling and shrink-fitting it 
to flywheel. 


A second man removes the assembly from TOCCO 
and machines other side of flywheel in machine at right. 


Since TOCCO almost operates itself, only two men 
are required for this three-machine set-up. 


Find out how TOCCO can solve many of your 
present and postwar production problems. The book, 
“Results with TOCCO,” will be sent free on request. 


CLEVELAND 1, OHIO 


INDUCTION 


HARDENING . . BRAZING 
ANNEALING .. HEATING 





A Man with Imagination 
has done something fo the Little Red School... 


CO)... in Greenmont, near Dayton, 
Ohio, they wanted to build a new public 
school—a better school—with all those 
“common sense” features that “you al- 
ways wish you had after the building 
is finished and you’re having trouble.” 

And so, they hired a man with imag- 
ination to plan the work. This is the re- 
sult—simplicity—utility—beauty. No 
doubt, he remembered the shortcomings 


Interior of Greenmont School features good light- 
ing—efficient arrangement. Heating and Venti- 
lating Units installed in furred space inside the 
walls separating corridor and classroom elimi- 
nate accidents—and provide easy access on cor- 
ridor side by the removal of an Ls panel. 


of his own little red school days, hence, 
something new in school buildings. This 
one is all on one level—affording better 
protection against fires and possible ca- 
tastrophes. He remembered—and so, 
there are three separate sections with 
separate entrances for the kindergarten- 
ers, the intermediates, and the older chil- 
dren. He remembered, too, about the 
lighting and made adequate provision. 


Even paper wads —chewing gum 


There are no hot stoves in The Green- 
mont School, no sizzling radiators to cause 
accidents, no Open grillwork to become 
a fire-hazardousreceptacle for paper wads, 
litter,and chewing gum. A special heating 
and ventilating unit was selected which 
provided space conservation — draft- 
free air distribution —fuel economy— 
and improved appearance. A further pro- 
vision is made for air purifiers which 
will eliminate all air-borne germs. In 
fact, the features of the unit were such 
that it actually brought about a lowering 
of insurance rates. 
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The heating and ventilating unit, a 
product of still other men with imagina- 
tion—the manufacturing division of the 
Russell R. Gannon Co., Cincinnati— was 
designed for its specific purpose. 

An interesting feature of the unit is its 
use of Lindsay Structure as a combina- 
tion of supporting structure and housing 
for the equipment. Lightweight, requir- 
ing minimum space, Ls supports the en- 
tire operating mechanism of the unit, 
completely enclosing it in a business-like 


t are oe 


Self-contained unit produced by Russell R. Gan- 
non Company, Manufacturing Division. Lindsay 
Structure supports, aswell as houses, all equipment. 


cabinet that fits into the wall. Remov- 
able panels make all parts easily accessible 
forany necessary maintenance operations. 

Further advantages reported by Mr. 
Gannon are gained by the “pre-formed” 
nature of Lindsay Structure, which lends 
itself perfectly to line assembly opera- 


AEe us Par ors 


U. S. Pate 


<a to Mr. Gannon, Lindsay Structure 


lends itself ideally to line production of Gannon 
Heating and Ventilating Units. 


tion. Die-cut, die-formed to exact di- 
mensions, Ls is quickly and easily put to 
gether on the line with ordinary tools, 
with no welding, no riveting, no waste. 

Here is another proof of the versatility 
of Lindsay Structure—another of the 
thousands of good products made better 
—stronger—lighter because men with 
imagination “found Lindsay Structure.” 


Your Problems 


Ls engineers will be happy to collaborate 
on design for your new equipment. It 
will pay you to write for information to 
day. Lindsay and Lindsay, 222-B W. Adams 
Street, Chicago 6, Illinois; or 60 East 42nd 
Street, New York 17, New York; Lindsay Struc 
ture (Canada) Ltd., Dominion Square Bidg., 
Montreal. 


Pending 
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Periscope Pickup! 


From bis bridge, the submarine commander 
watched the sky battle, saw a plane bit by flak, 
the pilot take to the silk, and splash in the sea. 
As the sub set out for the rescue, Japanese 
batteries blazed, forced it to submerge. With only 
the periscope protruding, the underwater craft 
moved close to the fallen flyer. Twice the pilot 
swam away, suspecting the underwater boat was 
a Jap. But finally be clutched the ’scope, was 
towed safely out of range! 


RREsouRCEFULNESS qualifies the silent 
service for emergency.. U. S. sub commanders 
and crew are undaunted by the unusual, have 
poked into Tokyo harbor, taken nurses off 
Corregidor, landed observers on hostile coasts, 
served as the subway for the underground move- 
ments, scouted all the seas, dared dangerin many 
spectacular exploits—sunk or damaged over 
900 Jap ships since Pearl Harbor. 


KOLLMORGEN opTicaL 


Kollmorgen, leading producerof submarine 
periscopes, has demonstrated high power of 
achievement in developing products to meet 
the rapidly changing requirements of modern 
naval warfare. Much of the periscope’s present 
efficiency, mechanical and optical perfection, 
has come from Kollmorgen’s intensive research, 
which continually contributes refinements, 
greater precision to navigational aids, fire control 
instruments, many fine optical devices. 

During the war, the U. S. Navy has been 
Kollmorgen’s main customer. When peace 
comes, production will again range the field of 
precision optics, from pin point lenses to huge 
objectives. Then the Kollmorgen lens makers, 
accustomed to minutest tolerances, designers, 
machinists, and engineers long experienced 
in optics and instruments of highest precision, 
will welcome new assignments from indust 
science and education. 

If your postwar plans or ideas embrace: 
precision craftmanship in glass or met 
consult with us now! 





CORPORATION 4 


2 Franklin Avenue, Brooklyn 11, N. Y. 
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Division Sales Offices: Atlanta + Chicago * Dallas * KamsasCity * New York + Pittsburgh + San Francisco 


260 


MAKES THEM BETTER! 


As A HOT-TOPPING COMPOUND, it produces 
sounder ingots by reducing the size of the pipe. 
As a mold wash, it prevents stickers. It provides 
brake linings with essential qualities for longer 
life. It is the lubricant of many oilless bearings. 
It is formed into electronic tube elements of high 
efficiency. 


These are a few of the many jobs that “National” 
electric furnace graphite powder performs... to 
make things better! 


To this end, an increasing amount of graphite 
powder goes each year to the iron and steel, foun- 
dry, chemical and process, petroleum, rubber, me- 
chanical, and many other industries. Besides the 


applications illustrated, graphite powder is used 
in powder metallurgy, clutch facings, fabric belt- 
ing, greases, wire drawing, rubber compounds, 
powder glazing, crucibles, batteries, boilers, ink 
and paint pigments, pencils, crayons. The list 
grows steadily. 

“National” electric furnace graphite powder 
comes in a number of grades, each classified on the 
basis of purity, electrical resistance, and fineness 
.. all held within accurately controlled limits. 

Ask us how electric furnace graphite powder 
may help serve you .. . or serve you further. 


KEEP YOUR EYE ON THE INFANTRY 
... THE DOUGHBOY DOES IT! 


The word “National” is a registered trade-mark of National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


UCC) 


General Offéces: 30 East 42nd Street, New York 17, N. Y. 
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Quality control is one of the 
main features that set Ampco 
apart from ordinary sources 
of bronze — that assure you 
of an engineered alloy un- 


control — a long-established 
feature of Ampco service — 
is carried out by the largest 
corps of technicians in the 


bronze alloy field. 


varying in its properties to-. 
day, next month, or a year 
from now. This uniformity 


Ampco also offers you the 
production “know-how” to 
producetoastandard. ¢ Utilize 


_ is important when perform- _ the exceptional properties of ° 
_ ance of your equipment de- §Ampco Metal in your post- 
_ pends on material that always war products — it pays! Send 
‘meets predetermined specifica- us your prints for helpful a 
| tions. « Ampco’s laboratory suggestions. Ask for bulletins. : (4 National re 


that mak PUutation 
Rr rey fon Sere Meta] 
- Ampco Metal, Inc. 
Dept. ND-1 
Milwaukee 4, Wisconsin 


Ampco Field Offices 
in Principal Cities 


“« 


Specialists in engineer- ad 


? _ing, production, \inishing 


of copper-base alloy ports Me 






an Equal 


Pkopuct ENGINEERING — DecEMBER, 1944 


guilt ‘e we 
ft aoe api - 
NS 


er — > 


« 


“ALUMINUM. 


* 


MAGNESIUM 


+ i 
ZINC 


Plan now for those highly 
competitive peace days, 
when consumer again has A-| 
priority. Ask New Products 
to work out your problems — 
complete, if you wish, from 
blueprint “to finished pro- 
duct—in 


HIGH PRESSURE 
DIE CASTINGS 





MAIN OFFICE AND FACTORY = BENTON HARBOR, MICHIGAN 
Pi ee 
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Inserts of WEAR-RESISTANT 


KENNAMETAL... 


Table of abrasive cut-off saw 
recessed for Kennametal inserts 


CAN OFTEN SALVAGE EXPENSIVE PARTS 


... AND PROVIDE A NEW SURFACE .THAT OUTWEARS THE ORIGINAL SP TO 100 TIMES! 


The effective life of many types of machines can 
belengthened, and costly shutdowns eliminated, 
by using Kennametal at strategic points. The 
illustrations of the abrasive cut-off saw clearly 
show how standard Kennametal blanks, made 
primarily for cutting tools, can be used as -wear- 
resistance units. The original surfaces of the saw 
test wore quickly, allowing the steel to wobble, 
causing uneven cut-off. Kennametal inserts, 
tecessed into the table, make a smooth, hard 
surface of unsurpassed durability. 


® The. superiority of Kennametal for “specialty” 
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applications comes from a combination of unique 
properties—amazing hardness (78 Rockwell C), 
low coefficient of friction, high modulus of elas- 
ticity (2 to 3 times that of steel), dimensional 
stability, and resistance to corrosion and erosion. 


Kennametal is available in standard shapes (flat 
blanks, discs, balls), or it can be accurately 
molded into special shapes, limited only by 
reasonable proportions. You can use it profita- 
bly in your products, and production machinery. 
Tell us your wear problem. We will suggest how 
it may be solved with Kennametal. 


KENNAMETAL 


RIOR CEMENTED CARBIDES 


AL Duc., LATROBE, PA. 
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RUBBER-TO-RUBBER contacts 
ABSORB shock. MINIMIZE 


vibration. MUFFLE noise... 


PROLONG LIFE of moving parts! 


SHOCK is the foe of machinery. SHOCK and 
resultant VIBRATION caused by metal-to- 
metal contacts of moving parts are fast being 
eliminated by modern processes of rubber-to- 
metal adhesion. 


A “striking example” of metal-to-metal versus 
rubber-to-rubber contacts is the development 
of the modern combine or “‘all-crop harvester.” 


ORCO engineers, working closely with farm 
machinery engineers, applied modern rubber 
adhesion processes to eliminate metal-to-metal 
contacts in threshing mechanisms. 


The “end result” was elimination of SHOCK 


1RGO-{ 


Cut-away view of threshing mechanism in a modern combine. 
Rubber faced steel cylinder bars, operating in connection with 
a rubber stripping plate, and two stationary block rubber 


concaves, protect hard and soft shell crops from damage. 


which in old style harvesters limited the 
machines to hard shell crops and often caused 
damage to both crops and machines. 


Rubber-to-rubber contacts now widen the scope 
of the modern combine to include soft shell as 
well as hard shell crops. Machines last longer. 
Crops are protected against crushing. Oper- 
ators are relieved of fatigue caused by excessive 
noise and vibration. 


When YOU encounter problems involving 
SHOCK and VIBRATION in moving parts of 
machinery, ORCO engineers are prepared to 
co-operate. Ask for ORCO-OPERATION! 


This | 
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THE Onto RuBBER Company - WiioucHsy. Ono 


BRANCHES: DETROIT » NEW YORK « CHICAGO + INDIANAPOLIS »- WASHINGTON «+ CLEVELAND 
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10 Engineer A New Product! 


This little self-locking nut plate is typical of Solar’s 
challenging spirit which, fifteen years ago, brushed 
aside tradition to give the world the first really safe 
method of venting dangerous airplane gases — the 
Solar stainless steel exhaust manifold. 

Two years ago there was a desperate need for 
self-locking nut plates for military plane production 
which would sustain high temperatures. Solar met 
the emergency with SOL-A-NUT...a stainless steel 
nut plate developed with 
Solar initiative on different 
ptinciples of design and 


construction. SOL-A-NUT is simplicity itself — now 
that it is finished. But back of it are months of hard 
work and original thinking — of research and design 
—of material tests—trials in use—re-design and 
further tests. 

It is not a simple matter to engineer new pro- 
ducts, particularly those made of stainless steel and 
used where high temperatures prevail, or hot gases, 
acids and corrosion are encountered. Design engineers 

are invited to consult 
Solar in their problems, 
Address ““Management” 


STAUNLESS STEEL PRODUCTS 


SOLAR AIRCRAFT COMPANY SAN DIEGO 12, 
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Sg EAS THE RUBBER COLLAR THAT TOOK 
vailable or a . 
Industrial Production THE ‘RUG’ OUT OF WIRE HARNESS 


We compound cellular rubber to your 
specifications—have developed 




























.-- A lesson in post-war progress 


methods of con- 

hae dart from a Boeing Superfortress 

ency, cell struc- 

ture, tensile The tiny strips of cellular rubber that cushion the hangers for-wires 

strength, and in the B-29 Superfortress cost just a few pennies. But what a man-size 
Al resistance to job they do! They soak up vibration . . . prevent chafing . . . keep wires 


heat, cold, . * 3 ee , . ae | 
; ee in condition to “keep ’em flying”! 
moisture, oils, acids, corrosive vapors, “ s t i y . | 
dind-dhitddiods, Tf ‘diisdt? maresial Gade Wherever there is a danger of vibration — in an automobile, an air- 
not solve your plane, a railroad train, a machine tool, a home appliance — amy motor- 
problem of driven piece of equipment — similar applications of cellular rubber can 


cushioning, lengthen the life of equipment; help assure trouble-free operation. | 
sealing, sound ; 


deadening, in- 





Two Basic Types Available 

sulating, or vibration dampéning, we Our organization, with 21 years’ experience compounding sponge 
can supply you with tubing, cord, rubber (Spongex* ) also produces another basic type of cellular rubber 
slabs, strips, or molded parts. Describe — Cell-tite*. In Spongex, the most familiar type of this material, the 


irements; ; ‘ aa ae 
weeps yorpey cells inter-connect. In Cell-tite the cells are individual, separate, filled 
our technical staff 





will. tell you frankly with inert gases. — 

whether or not cel- Consult us zow if you need any variety of cellular rubber. We are able 
lular rubber will do and ready to help you solve any problem of sealing, cushioning, vibration 
your job. 


dampening, sound deadening, insulating, and have ample production 
facilities to meet your-present and post-war needs. 
* Trade Mark Registered 


Sponge Rubber Products Co. 


123 Derby Place, Shelton, Conn. + Plants in Derby and Shelton, Conn. 
Sales Offices: NEW YORK * CHICAGO + WASHINGTON ° DETROIT 


















World’s Largest Manufacturer of Cellular Rubber Products 
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To do plastic molding jobs right, one of the 
many requirements is perfect die work. Above 
you see one section of the Amos Die Shop in 
Edinburgh—some of the experienced die mak- 
ers—and a small part of the equipment used 


ea gs 

j nist, ° > 7 

Or Anything bse thai 
/ 


- - 1 ay 4s ,, . 
11001 Vastic AhbhlCarion 


Gou Gil Cee feb Dor Hight by 


sil a od to build and maintain Amos plastic molding 
dies and fixtures. 


Perfect die work is but one of many reasons 
why Amos jobs are done right. Other reasons 
include—experienced engineering—the right 
plastics in the right places—efficient produc- 
tion and accurate finishing, with quality con- 
trol.of every operation. 


From engineering to finishing, Amos does a 
complete job—and does it right. Just send us 
your drawings or write us what you have in 
mind to be molded in plastics. 


AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 


Division of Amos-Thompson Corporation 


Ns 





DROP FORGINGS 
up to 2000 pounds 


New techniques in producing 
heavy drop forgings give 
more latitude to designers. 
Our engineers Gre.available 





10 ‘MARK’ PROGRESS now for consultation “on 


“7 thoes Ob 


your postwar products. 


® Fistsir.t 
. 4 Seed. 6 
Sein er 
ee cs | 
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teen... 


_ LADISH DROP FORGE Co. 


CUDAHY, WISCONSIN © Milwaukee Suburb 








Special Electrical Qualities 
Thermal Endurance 
Hermetic Sealing 
Mechanical Strength 
Corrosion Resistance 
Precision 
Permanence 
Metallizing 
Dimensional Stability 


High dielectric strength — high resis- 
tivity—low power factor—wide range 
of dielectric constants—low losses at 


all frequencies. 


Permanent hermetic seals against gas, 
oil and water readily made between 


glass and metal or glass and glass. 


Commercial fabrication to the fine 


tolerances of precision metal working. 


Corning’s metallizing process produces 
metal areas of fixed and exact specifi- 


cation, permanently bonded to glass. 


S YOU plan post-war electronic products, give a thought to versatile glass. We 
A really mean glasses, for Corning has, at its fingertips, 25,000 different glass formulae 
from which to select those especially suited to your electronic applications. Let us show 
what glass can do for you. We may already have a solution — or Corning Research can 
find the answer for you. Address Electronic Sales Dept.,I-12, Bulb and Tubing Division. 
Corning Glass Works, Corning, New York. 


AUNANING 


JMCANLS 
seareh in blass 


sware’ 


‘ Gay kee 3 y SE a ae Mile i 
“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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MUST HAVE 


...but they all know that any HOME FREEZER 


GOOD 





INSULATION 








OLE ERR SIE AIG 
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To hold the low temperatures re- 
quired, and to keep operating costs at 
a minimum, home freezers must be 
insulated with a material having very 
definite characteristics and properties. 

Of course, low thermal conductivity 
is of prime importance. But, still other 
qualities are also needed if the insula- 
tion is to do a thorough job and give 
lasting satisfaction to the user. 

In Fiberglas* PF (Pre-Formed) In- 
sulation, manufacturers found, years 
ago, a material that qualified on every 
count. Made..of long, fine, resilient 
glass fibers treated with a binding 
agent, then compressed and “cured” 
to form insulating sheets of various 
thicknesses, densities and degrees of 
flexibility, Fiberglas PF Insulation 


offers many advantages. 


FIBERGLAS 


In thermal efficiency, it has a con- 
ductivity of .25 to .30 (depending 
upon the density) at 70° F. mean 
temperature. This high resistance to 
heat flow, combined with almost neg- 
ligible heat capacity, permits close 
control of temperatures. 

Fiberglas, being inorganic, is highly 
moisture-resistant, picking up less 
than 1° by weight under high humid- 
ity conditions, and dries out without 
harm. It is odorless and 
does not pick up odors in 
service. It provides no sus- 
tenance for vermin. It will 
not corrode, nor is it cor- 
rosive to aluminum or steel 
in the presence of moisture. 
And Fiberglas has mechan- 
ical strength—doesn’t settle, 


ew... 


*T.M. Reg. U.S. Pat. Off. 


“dust” or disintegrate under Ve 
bration. i 
Easily cut to specifications, light 
weight, Fiberglas fits readily into p a 
duction line techniques. And mamit 
facturers who use Fiberglas also f . 
its light weight contributes substantial 
savings in freight. aE 
If you produced home freezers Dey 
fore the war, or are thinking about 
entering this promising. field whem 
materials again are avail 
able, write for your freecopyy 
of the new “Fiberglas Ther 
mal Insulation” booklet . 
Owens-Corning Fiberg 
Corporation, 1850 Nicholas 
Bidg.,..Toledo 1,.Ohio.m 
Canada, Fiberglas Ca 
Ltd., Oshawa, Ontario. ~ 


THERMAL 
INSULATION 
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THE STRIP OF PRECISION STANDARDS 


WRITE FOR A TEST SAMPLE 


WEIRTON S) STEEL CO. 


WEIRTON, WEST VIRGINIA Sales Offices in Principal Cities 
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Only eight pieces of scientifically com- 
pounded rubber support 40,000 pounds! 


These rubber mountings were designed 
by United States Rubber Company to 
replace the leaf springs of trucks on 
street cars, and smooth out the ride. 
There is no sliding friction on such rub- 
ber springs... therefore no maintenance. 
Stress in all structural members above 
the springs is also reduced; much weight 
is saved through the relatively small size 
of the mountings. 


Performance like this is responsible for 
the increased use of engineered rubber 
mountings not only on vehicles but also on 
a wide range of heavy industrial machines 
—drop hammers, lathes, blowers, and 
many others. 


Such rubber-bonded-to-metal parts—an 
integral part of the structural design— 
cushion destructive vibration, reduce 
noise both inside and out and cut main- 
tenance costs without sacrificing safety. 








SERVING THROUGH SCIENCE 




















AFTER SIX YEARS OF SERVICE— Unretouched STREET CAR FLOATED ON RUBEER — Sketch of street car body supported by 
photograph of one of the rubber sandwiches U. S. engineered rubber mountings. Note that these mountings are 
which replaced leaf springs six years ago on placed on each side of the bolster, and at both ends. The introduction 
a street car operating in a large Eastern of rubber as a structural part of heavy vehicles has done much 0 
city. When examined recently all were still minimize noise, vibration, and shock not only on street cars but om 
in excellent condition. railway cars, trucks and busses. 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue «+ Rockefeller Center * New York 20, N.Y. © In Canada: Dominion Rubber Co., Ltd. 
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BALDWIN supplied the 
hydraulic elevators that 
raise and lower the stage 
of Radio City Music Hall 


Baldwin manufac 


ment fo 


r wind tunnels, ste 


BALDWIN diesel engines 
are used for main propul- 
sion units on mineswee 
ers and for auxiliary rien 
on many other vessels. 


tures 4 wide diver 


riers, and many 


sity of product 


ering gears for LST landing craft, h 


other machines 


BALDWIN testing ma- 
chine of 3,000,000 pound 
capacity can be coonhsiied 
so pe to break the shell of 
. atching egg without 
arming the chick. 


and instruments, 





pea hydraulic tur- 
ni es, 115,000 horse- 
e wer capacity, driving 
uge electric power gen- 
oe are installed 

oulder Dam. . 


s, including testing equip- 


ydraulic elevators 


serving 


for aircraft cat 
industry on which America 1s depending to speed final victory- 
builder of locomotives of all 


known as the 


c—doing their s 


Of course, Baldwin is well 
types—steam, diesel-electric and electri hare of the greatest 


transportation job in history. 
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Superior Bearing Brouze Ca.. Tue 


| MAGNESIUM DIVISION ¢ 147 BANKER ST. « BROOKLYN 22,-N. Y. 





MAGNESIUM CASTINGS TO MEET U. S. ARMY & NAVY SPECIFICATIONS 
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MUSTLESS has become one of the 
most important factors in the stain- 
$ steel industry. 


7) One reason for this is that we special- 


ae in the making of stainless steel, and 
Mipetience has proved to American 


that it pays to deal with a 
lecialist. 
Our specialization has enabled us 
york successfully with fabricators in 
manufacturing problems that in- 
machining, forging, cold working, 
ung, soldering, riveting, heat treat- 
M§—or in selecting the proper type 
Gilainless in order to obtain ease of 


for Stainless Steels? 


fabrication and the economy of long, 
sometimes limitless life. 


Your order, once you place it with 
us, is not just processed with standard 
alloy steel mill equipment. We employ 
many added engineering features that 


‘bring stainless steel into uniformly useful 


form. 


Rustless makes stainless steels in over 
twenty grades readily available, and 
not only delivers billets, bars and wire, 
but provides detailed technical assis- 
tance with their fabrication, lf you want 
to know more about stainless — ask 
Rustless. 
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RUSTLESS 


IRON AND STEEL CORPORATION 


BALTIMORE 13, MARYLAND 
Producing STAINLESS STEELS Exelnacucly : | 


SALES OFFICES: BALTIMORE 
BUFFALO + CHICAGO 
CINCINNATI +» CLEVELAND 
DETROIT « LOS ANGELES 
MILWAUKEE - NEW YORK 
PHILADELPHIA + PITTSBURGH 
ST. LOUIS + DISTRIBUTORS 
IN PRINCIPAL CITIES 









Design that part in 


The metal that boosts output, cuts 
costs, saves time, when “‘GO-Day” comes 









The time lag from plan board to finished product can be cut 
sharply with ArmaSteel, the metal that has proved its mettle in 
hundreds of strategic war uses. In your reconversion plans con 
sider these factors: 



















PISTONS 


A leading Diesel manufac- 
turer has used ArmaSteel 
pistons for years, chalking 


1. ArmaSteel is cast to conform closely 5, ArmaSteel maintains its properties oi 
up impressive records of 






to final shapes, cutting machining time, b. t tures. 
continuous service. lowering cost of manufacture and re- Wee ee 
ducing scrap loss. 6. ArmaSteel may be machined and pol- 
2. ArmaSteel is much easier to machine ished to the mirror finishes so necessay 
GEARS than steel bar stock and forgings of the to reduce friction. 
Faster gear produc- same Brinell hardness. 


tion through casting 
closer to finished di- 
mensions and easier 
machining is a lead- 
ing advantage of 
ArmeSteel. 


7. ArmaSteel can be cast to combine 

3. ArmaSteel has a uniform structure and several parts in one integral casting, 
a high yield ratio, with good fatigue thereby reducing machining and a 
and wear properties. sembly costs. 





4. ArmaSteel responds to selective hard- 
ening by any of the commercial pro- 8. ArmaSteel can be heat-treated to 


cesses, such as induction, flame-hard- cover a wide range of physical 
ening or bath immersion. properties. 





















CLUTCH 
THROWOUT COLLARS 


The special qualities 
of ArmaSteel well 
fit it for the heavy 
loads and wear to 
which throwout col- 
lars are subjected. 












Leading manufacturers have proved ArmaSteel to be an excep 
tionally versatile material, adaptable to varied requirements and 
lending itself to time-saving techniques. 














Investigate ArmaSteel. It may effect savings and improvement 
in your product. Write us, detailing your requirements. Specify 
ArmaSteel in your reconversion plans. 











CAST FOR A LE | INDUSTRY 
BUY ANOTHER & _@ 


WAR BOND FIRST 


SAGINAW MALLEABLE IRON bivision ofr GENERAL MOTORS | 


SAGINAW, MICHIGAN *Reg. U. S. Pat Of 
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\ PECIAL ASSIGNMENTS are the orders eee Soiiehenthy helping industry and transporta- 
of the day. For industry, transportation and tion solve many perplexing problems. This ex- | 
aviation. For products of war. For our Army, ) perience, plus continually expanding research 

: Eeevy and Air Forces. All directed toward and the invaluable aid of highly skilled, loyal 
_ one goal, total and conclusive victory in the craftsmen, is conscientiously being directed to t 


Tastest possible time! designing and engineering better leather prod- 
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Chicago Rawhide has thrived on i ° ete for ber: and tomorrow — products that 


" assignments for 60 odd years, crete Eaprecise and perform perfect- 


proved mechanical applications on eve ee and constant service. 


- 


be i 


rettle in 


ANS COM 
operties al 
»d and pol- 
> necessary 
o combine 
‘al casting, 
1g and a - 
wing leather Boot 
-treated to 3 _ : 
f physical ago Rawhide for easy assembly | 
dep : eel drive military trucks. Closes open- || 
n exce 
ents and " ball je joint to protect moving parts from dust, : 
email dirt, grit, moisture, etc., while allowing freedom of movement and 
ov 
Specify extreme flexibility necessary for travel over rough ground. 


CHICAGO RAWHIDE MANUFACTURING co. 
Established 1878 


1301 ELSTON AVENUE, CHICAGO, ILLINOIS 


DETROIT - NEW YORK +» PHILADELPHIA + LOS ANGELES « PITTSBURGH + BOSTON + SYRACUSE « CLEVELAND + CINCINNATI 
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Stamping 100,000 intricate parts a month 
for Airborne Command radio sets is def- 
initely a job for a plant with unusual facil- 
ities and thorough experience. All holes in 
these parts must be held to very close tol- 
erances to prevent rattle under severe vi- 
bration. The small 


section shown is 


Worcester 


Close Tolerances in Light Gauge Aluminum Stampings 


stamped from .020” aluminum 52S. All 
corners are accurately and smoothly round- 
ed without cracking. 

Why not investigate Presteel possibilities 
for lowering costs and improving produc- 
tion on your own products by the use of 


metal stampings? Mail samples or prints to 


SED STEEL CO. 


712 Barber Avenue, Worcester 6, Mass. 
ALLOY STEELS AND OTHER METALS COLD FASHIONED SINCE 1883 
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A U.S. Navy \DEA... Molded in PLASTICS 


Back of the batteries of modern molding 
pres:2s and precision production facilities at 


Tech-Art is one asset that stands pre-eminent. It 


is that intangible knowledge of product engi- 


iC) aD velo) CoM oltnilel-p¢-Motelo MMU -loletyCau-Mh sle(-E-> ee]-sal-selel- 
in the selection of the right plastic material for 
each particular product and you have the 
reasons for so many Tech-Art Plastic Success 


neering and skill in the field of plastic production 
that is contained in the minds and hands of 
Tech-Art’s engineers and craftsmen. Add to this 


precision mold building by Tech-Art’s own mas- 


Stories. It is, indeed, the combination of all these 
factors which so often creates the hair line 
difference between an outstanding or mediocre 


success in plastic productions. 





ort c APRICORN at 
Ke 





Back in 1915, as the clouds of World War | ioomed over Europe, the United States Navy commissioned Tech- 
Art's predecessors to mold a plastic electrica! terminal board. It was the first—or one of the very first—plastic 
molded parts to withstand the rigid tests of Navy standards and to be adopted by our Navy. The 1915 
and 1944 version of these units are shown above. Since 1915, through two wars and during the intervening 
years of peace, Tech-Art engineers and the Tech-Art organization have collaborated with the Navy in 
producing many highly technical plastic molded parts. Each one in itself is another plastic success story. 


Quad Erat Demonstrandum 


TECHNICAL NOTES: This molded piece is 14 inches in Jength with forty metallic terminal 
inserts molded in each unit. It is made from a non-conducting, high impact plastic material. 


TECH< 


PLASTICS COMPANY ' 


36th Ave. and 41st Street * LONG ISLAND CITY, N.Y. + Tel. AStoria 8-6050-1 
SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 
PIONEER PLASTIC MOLDERS . . . Established 1891 





MAY BE THE ANSWER TO YOUR PROBLEM 


OUR VARIED EXPERIENCE AND EXTEN- 

SIVE FACILITIES FOR THE MOLDING OF 

PLYWOOD AND OTHER MATERIALS ARE 
AT YOUR DISPOSAL 


This 18-foot bull for Army Utility 
Power Boats is molded in one piece 
of veneers and phenolic resin. 


Weight 245 lbs. 


5 pressure plastic molding may well provide many of 
the answers to Industry’s post-war design and produc- 
tion problems. 


Wartime applications of the low pressure molding tech- 
nique will provide a field-laboratory evaluation of the several 
types of resins and reinforcing materials now known to give 
practical results. 


Of the resins, the polyesters, phenolics, vinyls and mel- 
amines currently offer the most promise, since they are 
now, being successfully combined with a number of rein- 
forcing materials. . 


United States Plywood Corporation is producing low pres- 
sure molded parts which utilize all types of resins in a 
variety of combinations. 


Phenolic resin and veneers produce the famous Army 
Engineer Corps’ Utility Power Boat hull. 


High strength Mitscherlich paper and phenolics produce 
flat, corrugated, and compound curved parts. 


Fiberglas and duck are being used to reinforce both the 
polyester and phenolic resins in the forming of critical 
radar parts. 


Low pressure molding technique is a comparatively new 
development, and has not yet proved adaptable in every 
instance. The method is especially suited to the forming 
of large units, or those required in a relatively small volume. 


The extensive facilities and experienced technical staff of 
United States Plywood Corporation are at your disposal. 





he 


if you are interested in plywood — for any purpose — you will find the great- 
est variety under the Weldwood trademark. Present production includes 
the following types of plywood and plywood products: 


Douglas Fir Tempered Tekwood* Armorply* Weldwood 
California Pine Northern Hardwoods Low pressure plastics 


Molded Weldwood Southern Hardwoods Tempreg* WE L D WO Oo D pp J ywo oO d 


UNITED STATES PLYWOOD CORPORATION 
World’s Largest Producers of Plywood 
616 West 46th Street, New York 19, N. Y. Branches in Principal Cities 
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STAINLESS 
STRIP STEEL 














In the sunrise of post-war 
Railroad Transportation 


SLEEK luxury trains, gleaming with the beauty of stainless 
steel, fashioned in designs expressing the civilization of a peacetime 
world . . . they are coming, over the horizon! Ready for use in their 
fabrication will be Superior Stainless Strip Steel . . . Jong coils of 
permanently bright, solidly enduring, exceedingly strong metal, in 
any standard analysis and rolled to exact size . . . serving to equal 
advantage the designers, builders, owners of tomorrow’s finer trains. 


Superior Sieel 








It takes more than hands and tools and materials to create things that rise 


above the commonplace ... whether in sculpture or in plastics. 


It takes alert minds, willing to defy tradition, yet wise in the technique of 
their vocation, to make the difference. That’s the plus you get when Victory 
Plastics puts INGENEERING to work to win superiority for your post-war 
plastics product. Write us. Victory Plastics Company, Engineer’s Avenue, 


Hudson, Massachusetts. 


INGENEERS* OF PLASTICS PRODUCTS ¢ 


PLASTICS COMPANY 


COMPRESSION TRANSFER INJECTION ° LAMINATION SATURATION 


COPYRIGHT 1944, VICTORY PLASTIC® 








Design is an important factor in the final cost of a part 
that is to be forged. But, the ingenuity and resourcefulness 
of a forging engineer frequently proves to be the vital element 
in accomplishing *cost reductions. Designs are being forged 
today that prior to the war were considered impossible, or 
too costly, to forge. What appears to one forging engineer 
as complex and difficult may be, because of experience, com- 
paratively simple to another forging engineer. This is the 

usually point of difference to consider in utilizing and buying 


forgings. When you begin to design a part to be forged, 


\ 
cost \ess av ~ consult a T & W Forging Engineer. He will point out design 


+ \ features that require less time to forge, guide you in avoiding 
Ahe POLO 


many limitations, and help you obtain the maximum strength 


\ and toughness to meet the stress and shock of actual service. 
AasseMdO\Y 


But of even greater import is the fact that a T & W Forging 
Engineer strives, in cooperation with every other member 
of the T & W organization to make T & W forgings 
cost less at the point of assembly. 


This simple shaped design requires close control of 
temperature and forging operations, because the 
entire section of this forging must be free of all 
concealed defects—sound throughout—to withstand 
unrelenting vibration and fatigue stresses. 





TRANSUE ILLIAM 


= ‘STEEL FORGING CORPORATION: ALLIANCE, O. 


NEW YORK, PHILADELPHIA, CHICAGO, INDIANAPOLIS, DETROIT AND CLEVELAND 


: 
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FiperGLas . 


glass manufactured in fiber or filament 


. is the trade name for 


form by Owens-Corning Fiberglas Corpora- 
tion. The Fiberglas fibers; twisted into 
threads and yarns, woven into tapes and 
cloths, provide textile materials in all the 
standard forms used in the reinforcement 
of low-pressure plastic laminates. Samples 
ond complete technical information on 
Fiberglas Textiles on request. Fiberglas 
Corporation does not manufacture resins or 
finished laminates, but shall be pleased to 
direct you to sources of supply. 





FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


HIGH STRENGTH with LIGHT WEIGHT . that is the prime 
objective in numberless postwar products . . . plastics, in particular. 

The resourceful fabricators of low-pressure laminates are setting 
up new highs in the vital strength-weight ratio. They are reporting 
notable improvements in the strength-to-weight factor through the 
use of Fiberglas Cloth Reinforcements in combination with the new 
contact pressure resins. 

Fiberglas... glass in the form of fine fibers or filaments... has a 
specitic tensile strength beyond that of steel. Twisted into yarns, 
woven into Fiberglas Cloth and put into plastic laminates for rein- 
forcement, Fiberglas carries its high strength with it. Fabricators are 
producing laminates with strength-weight ratios in excess of those of 
the high-strength metals. 

And they are reporting that Fiberglas Cloth centributes in an im- 
portant way to other desirable properties in finished laminates, such as 
impact strength, dimensional stability, moisture resistance. 

If you are working to build up strength-weight ratios and other 
qualities in plastic laminates, you may find it highly profitable to 
look into Fiberglas Cloth and the results that are being achieved with 
it in combination with some of the new resins. 

As a first step, write for reprints of published reports of compre- 
hensive investigations of Fiberglas-reinforced, low-pressure laminates 
by the U.S. Army Air Forces. Address your request to Owens-Corning 
Fiberglas Corporation, 1878 Nicholas Building, Toledo 1, Ohio. 
In Canada, Fiberglas Canada Ltd., Oshawa, Ontario. 


--- A BASIC 
MATERIAL 
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YW a tale has been told of the great 

work being accomplished by the Navy’s 
PB2Y’s— known as ‘“‘Coronado”’ Patrol 
Bombers—in jobs ranging from bombin 
missions to heroic surface rescues. The fuel 
tanks of the Navy transport version of this 
type of plane, designated PB2Y-3R, are re- 
sealed by the Rohr Aircraft Corp. of Chula 
Vista, California. 


Integral Fuel Tanks in these giant ships, the 
largest mass-produced plane in Navy service, 
are sealed with Presstite sealing materials 
using the Rohr Tank Seal Process. 
This method of sealing integral tanks, devel- 
oped by Rohr Aircraft Corp., using these 
poet Presstite materials, represents the 
atest development in sealing tanks in large transport, cargo, and 
similar type planes. 


Meeting the complex sealing requirements of the aircraft industry 
is only one example of Presstite’s ability to originate and develop 
sealing compounds for specific requirements. 


If your product or your manufacturing processes call for sealing or 
coating compounds, send your requirements to sealing specialists. 
We'll gladly work with you and your engineers in suggesting the 
most effective compounds to fit your needs. 


LE TAAGAE 2 





[a 


ALING LOMPOUNDS 


A Partial List of In- For the Railroads: 


Instruments 


dustries for Which 
Presstite has success- 
fully Developed Spe- 
tial Sealing Com- 
pounds: 


For the Aircraft Industry: 

lers for 
Integral Fuel Tanks 
Fuselage Seams 
Drop-off, Expendable 

i)» Fuel Tanks 

_ Gun Turrets 

» > Synthetic Glass 


Intercoolers 

Air Ducts 

Insulating Dissimilar 
Metals 

Seaplane Floats 


For the Refrigeration Industry: 


Sealers for Domestic 
and Commercial Re- 
frigerators 

Bonding and Sealing 
Low emperature In- 
sulation in Refriger- 
ated Rooms 
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Sealers for Insulating, 
Soundproofing and 
Weatherproofing of 
Railway Cars—Seal- 
ing Car Windows and 
Spot Welded Seams 


For the Building Industry: 
Roof Coatings, Caulk- 


ing, and Waterproof- 
ing Compounds 


For the Shipbuilding Industry: 

Insulation Adhesive 
and Sealers — Rust 
Preventive Com- 
pounds 


For the Automotive Industry: 

Special Adhesives and 
Sealers 

For the Construction Industry: 

Sealers for Jointing 
Sewer Pipes 


Sealers for Waterproof- 
ing Excavation Work 


Miscellaneous: 


For Glazing Greenhouse 
Windows 

Extruded Caulking 
Compounds 

Ammunition Paints 

Plus Many Special 
Products for the 
Army and Navy 


Our Engineering, Tech- 
nical, and Laboratory 
facilities are at the serv- 
ice of any industry 
with a sealing problem. 
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_. WILCO facilities | © 


Expanded to Meet 
Wartime Needs! 


But Postwar Industry will be 

the ultimate gainer from the 

many new WILCO products 
and developments 


=. 


As the Hourglass indicates . . . at the’ 
coming of peace, the skill and experience 
gained in the development and application 
of new WILCO products and techniques 
will mean much to automotive, electrical 
appliance and many other types of manv- 
facturing customers. 


Though now chiefly applied to the war 
effort, these new WILCO developments are 
destined to play as vital a role in the post- 
war industrial “comeback” as they are now 
playing in scores of wartime applications. 


Thermostatic Bimetals, Electrical Con- 
tacts, and Precious Metal Bimetallic Prod- 
ucts are such important factors in the pre- 
cision performance of ships, planes, tanks, 
guns, and various instruments of the Army 
and Navy that the H. A. Wilson Company 
has found it nécessary to enlarge its facili- 
ties and develop these important new prod- 
ucts and techniques. 





In the postwar period no company will 
be better equipped to meet individual re- 
quirements for Thermostatic Bimetals and 
Electrical Contacts on any desired scale 
than the H. A. Wilson Company, pioneers 
in this field. 


WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel. Jacketed Wire—Silver 
on Steel, Copper, Invar, or other combina- 
tions requested. Rolled Gold Plate. Special 


Materials. 


THe H. A. WiLtson ComPANyY 
105 Chestnut Street, Newark 5, New Jersey 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Products 
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; GRAPHITAR Bearings, Vanes and Moving Parts 
at Make Household Appliances Work Quilty } 





be 
he 





- the’ 
lence 
ation 
iques 
trical 
1anu- 


: War 
's are 
post- 
> NOW 
tions. 
Con- 
Prod- 
e pre- 
tanks, 
Army 
npany 
facili- 
prod- 


y will 
al re- 
ls and 
scale RAPHITAR, the non-metallic carbon-graphite material has many 
oneers unusual properties which make it efficient for decreasing fric- 
tion, maintenance and, especially, noise in household appliances. 
tacts— Small bearings, vanes, pistons and seals made of Graphitar have 
35 Sin- greatly improved the quietness of operation of toasters, refrigerators, 
- vacuum cleaners, washing machines and mangles. 
ech Graphitar is chemically inert. It effectively resists acids, gases, 
ntrols. and chemicals of all kinds. Self lubricating, Graphitar has a low 
-Silver coefficient of friction. Graphitar parts take on a high polish and 
mbina- operate indefinitely with little or no lubrication. 
Special Graphitar is mechanically strong yet extremely light. Its lightness 
approaches that of magnesium. Manufactured in 
> ANY several basic grades, Graphitar may be ground to 
tolerances as close as .0005” on small sizes. 


In scores of widely varied consumer and indus- 
trial products, Graphitar has proven its worth. 
Write today for 24 page illustrated book of facts. 


(CARBON-GRAPHITE ) 


Jersey 


ntacts = | 
> ducts THE UNITED STATES GRAPHITE COMPANY - SAGINAW, MICHIGAN | 
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, Die design represents the basic framework of custom injection 
die making moulding — an art even finer than that of die making. 
A well conceived, properly designed mould may far outproduce 
vs a more complicated die. The piece price will be lower. too. 
It is this faculty of die design which has drawn scores of manu- 


die design oe facturers to the Trio and which should mark your first 


consideration of a plastic moulder. 





For Custom Injection 
Moulding ... try the Trio 


8 GRAFTON STREET WORCESTER 8, MASSACHUSETTS 


17 BAST 432. , NEW YOR Bay ee a 
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BETTER PRODUCTS OF TOMORROW . . FROM COPPER 


Copper has always set the standard by which all 
other metals or “substitutes” have been judged. The 
Hussey Copper that you will specify in the fabrication 
of your post war products, will set an even higher 
standard—thanks to the new war-developed and war- 
proved copper that provides greater resistance against 
Corrosion, constant uniformity and easier workability. 
The technical facilities of the Hussey organiza- 


fion are available to you now—to aid in applying 


: C. G. HUSSEY & COMPANY 


this advanced knowledge and experience with 


a new materials, to every post war product 
development. 
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(Division of Copper Range Co.) 


Rolling Mills and General Offices: PITTSBURGH, PA. 


Warehouses in Principal Cities 
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Stainless Steels Are Specified 
For These Applications: 











Architecture — For weatherproof ex- 
terior trim, stainless steel is not excelled 


in beauty or length of life. 


Mining — Vibrating screens of stain- 
less steel resist abrasion and wear to 
give extra life. 

















Textile mills — Quickly cleaned 
stainless steel dye vats make possible 
a rapid succession of dye baths, 








Refineries — Furnace tubes, carrying 


corrosive gases at high temperatures, « 


are made of stainless steel. 





Transportation — Railroads use 


light-weight passenger equipment built 
of stainless steel. 





Hospitals — Stainless steel surgical 
instruments resist corrosion from re- 
peated high-temperature sterilization, 


Food processors— Stainless steel 
milk processing equipment will not 
taint milk and ts easily kept sanitary. 








Power Plants — Stainless steel cul 


bine blades resist corrosion and ero- 
sion of steam at high temperatures. ©. 


Chemical plants — Highly corro- 
sive nitric acid is handled safely in a 
stainless steel condenser, 





Have You Considered Using Stainless Steel? 


@ These are only some of the uses of stainless steel, but they may suggest how stainless 
steel can serve you, Although we do not make stainless steel or steel of any kind, we 
have had 37 years of experience in the manufacture of ferro-alloys used in the produc- 
tion of steel. Working closely with the steel companies and the users of stainless steel, our 
engineers have accumulated information on the use of stainless steel in many industries. 
If you want more specific details about a particular application, write to us. 


BUY UNITED STATES WAR BONDS AND.STAMPS 





Erectro METALLURGICAL COMPANY 
Unit of Union Carbide and Carbon Corporation 
30 East 42nd Street - [las New York 17, N. Y 


n Canada: Electro Metallurgical Company anada, Limited, Welland, Ontario 


‘Electromet 
Ferro-Alloys & Metals 


The word “Electromet" is o registered trade-mark of Electro Metallurgical Company 
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CASTINGS 


THROUGH RES tava 


What Changes Quenching Makes! 


Research has developed many ways of improving upon 
nature herself—of giving to steel castings character- 
istics and properties which may be predicted in ad- 
vance, to meet known requirements. 

In a few seconds, the metal structure of a steel casting 
can be completely changed—by heating it to a certain 
predetermined temperature and then immersing it 
quickly into a quenching medium. The principle is 
old, but many of its applications are new, as they 
affect larger, more complex designs, and meet new 
conditions. 

So precisely has the science of heat treatment been 
worked out that it is now possible to control its effects 
Within very exact limits. Cast steel responds to heat 
teatment equally as well as steel in any other form. 
Varying degrees of hardness can be given to the sur- 
face of a casting, to any desired depth, or to any section 


MODERNIZE AND 
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IMPROVE 


of the casting which requires special properties. 

Often steels may be given, by properly controlled 
heat treatment, properties formerly obtained only by 
costly alloys. 

This has been particularly important in war produc- 
tion, where entirely satisfactory results have been se- 
cured in spite of shortages of many important alloying 
agents. 

Research now permits the user to buy his steel castings 
by prescription as accurate as a doctor’s prescription. 

As you look into the future, planning what you will 
make and what you expect to make it out of, consider 
this wide adaptability of steel castings, which enables 
them to meet an infinite range of conditions, with 
economy and with certain results. 

Published by the Steel Founders’ Society of America, 
to tell you about its organized Research Program. 


YOUR PRODUCT WITH 





Deepfreeze Cascade —120° F. Industrial 
Chilling Machine designed for numerous high 
production cold treating operations. 


In Addition, Gauge Life Lengthened as 
a Result of Increased Metal Hardness 


Here is a typical example of how manufacturers are using 
cold treating to stabilize gauges and other precision ma- 
chine parts. Under conventional production methods the 
““H” type pin gauges shown above grew as much as .001’’ 
to .0015” while stored in tool cribs. Now, after cold 
treating, at —120° F. in a Deepfreeze Industrial Chilling 
Machine before final machining, the gauges hold their 
original dimensions for indefinite periods of time. In addi- 
tion, the increased hardness of the metal obtained in the 
same cold treatment resulted in improved wearing quality 
of the gauges. 


COLD TREATING FACTS 


MACHINE—Deepfreeze — 120° F. Industrial Chilling Machine. 
PART—“H” type pin gauges. 
GAUGE SIZES—3.000 4.330, 5.000, 6.250, 7.000. 


MATERIAL—S.A.E. 1095 Carbon Tool Steel for gauging blocks; cross 
piece from cold rolled bars. 


TREATING PROCEDURE—(1) Heat to 1450° F.; (2) water quenched; 
(3) immersed in water approximately 210° F. for 1 hours; (4) return 
to room temperature; (5) transfer to Deepfreeze at — 120° F. for 1 4% hours; 
‘6? return to room temperature; (7) given a draw of 375° F. for 1 2 hours; 
8) cooled to room temperature; (9) return to Deepfreeze for 112 hours; 
10) return to room temperature; (11) immersed in hot water at 210° F. 
‘or 14% hours; (12) return to room temperature; (13) again cold treated 
in Deepfreeze at — 120° F. for 1 4% hours; (14) return to room tempera- 
ture; (15) finished ground to size. 


NOTE: Every effort was made to make the rise and fall of the tempera- 


ture continuous without any prolonged rest between the hot and cold 
point reached. 


RESULTS: These gauges were checked for size immediately after cold 
treatment, then four months later, and once again two months later. 
It was found that growth was held to a maximum of .00004” as com- 
pared to the previous growth of .0015.” 


Deepfreeze 


industrial Chilling Machin 





“Fy” type pin 
completely stabilised 
cold treating. 


How Others Are Using Cold Treating 


Cold treating is being practically applied at pres- 
ent by numerous manufacturers of diversified prod- 
ucts for the following purposes: 


Treating of high-speed steel cutting tools. 

Shrinking of metal. 

Shrink-fit assembly. 

Stabilization of gauges. 

Hardening precision machine parts. 

Testing of aircraft instruments and materiais. 

Testing of lubricants, paints, plastics, chem- 
icals, synthetic rubber and pharmaceuticals. 


FREE Complete, Up-to-date Cold Treating 
Information... 


Our new 40-page booklet covers 
every phase of cold treating from its 
inception to the present time. It gives 
specific information on how such 
manufacturers as Curtiss-Wright Cor- 
poration, Cincinnati Milling Machine 
Company, Ford Motor Company, 
Savage Tool Company, Kearney & 
Trecker Corporation, and many other 
Deepfreeze users are applying cold 
treatin ng to their production. Write 
today for Bulletin No. 1-4. 


Only Motor Products can make a “DEEPFREEZE”’ 


HA 


TRADE MARK DEEPFREEZE REGISTERED UNITED STATES PATENT OFFICE 


dustrial Chilling Equipment for Shrinking, Testing, Hardening and Stabilizing Metals 





2326 DAVIS STREET 
NORTH CHICAGO, ILLINOM 








Division of Motor Products Corporation, Detroit, 












ROLLED IN GAUGES THIN AS .001 
ALL CARBON AND ALLOY GRADES 
EXTREMELY CLOSE TOLERANCES 
WIDTHS UP TO 24 INCHES 
| > od 28 i wt Re}. # Se o> dae He}. Rema ode} & Fe 
ALL STANDARD FINISHES 










SUBSIDIARY OF 
‘THE COLD METAL PROCESS CO. 
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iN SCREW MACHINE PARTS 





We have complete facilities for fabricating brass, bronze,cop 

per or aluminum screw machine parts. We regularly manufat: 
ture a wide variety of non-ferrous alloys and are often in a pos 
tion to compound new or special ones to meet some particular re 


2 : quirement. The properties inherent in copper and its alloys, such as 
4 tie on resistance to corrosion, bearing properties, electric or thermal com 


ductivity, machinability, etc., create a great demand for parts fabricated 

in these materials. Mueller Brass Co. is one of the few large brass mills 

that manufactures its own rod for fabrication on its:own automatic screw 

ae aed machines. All operations are under strict laboratory controi and rigid inspet: 

tees tion is maintained. Screw machine parts are furnished in any finish required, 
plain, nickel, chrome, cadmium plated, electro tinned, etc. 


Drop us a line—send us samples or blueprints. 


‘“:/ MUELLER BRASS CO. 


PORT HURON, MICHIGAN 
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VARNISHES 


Dow Corning Silicone Varnishes are help- 


ig to create a new class of insulation— 
insulation in a class by itself for thermal 
stability, moisture resistance and freedom 
fom overload failures. 


They provide the bonding and filling me- 
dium for inorganic, or Class B, spacing 
Materials such as Fiberglas, asbestos and 
Mica, which are natural components of this 
lype of insulation. 


Corning Varnishes open the avenue 


e designing of more compact, lighter 
ght electrical equipment. 


W CORNING CORPORATION 
592, MIDLAND, MICHIGAN 
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High Temperature 


_ Silicone Insulation 


DOW CORNING 993 .. . available in commercial quantities, 
is a heat curing, high temperature stable silicone varnish 
for impregnating motor stators, transformer coils and other 
electrical equipment; for varnishing Fiberglas or asbestos 
served magnetic wire; for varnishing Fiberglas and asbestos 
electrical insulating cloths, tapes, tying cords and sleeving; 
for bonding Fiberglas and mica combinations. 
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TUNED TO TODAY’S PRODUCTION NEEDS 


DURIT 


Cc s 





@ RESINS ... Phenol-Furfural and Phenol- Formaldehyde 
Resins. Other synthetic resins of many types for all purposes, 
including low pressure molding. 


e MOLDING COMPOUNDS... Complete line of 
Phenol-Furfural and Phenol-Formaldehyde molding powders. 


@ CEMENTS ... Bonds of remarkable strength for metal, 


wood and thermoset plastics.: Cold-setting boil-proof plywood 
and wood bonds. 


@ ADHESIVES .. . Hot and cold-setting, for plywood, 
paper, glass, cloth and fibre; textile sizing and proofing; paper 


manufacfuring, also, for wet strength and proofing purposes. 


e@ OIL SOLUBLE RESINS... For production of air- 


drying or baking varnishes, protective coatings, and finishes. 


@ WATER SOLUBLE RESINS... For hot and cold 


molding, high and low pressure molding, and wet web impregnation. 


@ NEW PROCESSES... Dry impregnation, nozzleless 


injection molding, continuous thermosetting injection molding. 


a sk id 


weeesene 


waa: wererr 


Seager 


OUR EXPERIENCE IS AVAILABLE TO YOU 


DURITE PLASTICS 


INCORPORATED 
FRANKFORD STATION P. O. PHILADELPHIA 24, PA. 


» 
rr eensuwwerrn™ 


=F EsAnnd 4 ersy>>* 8 6g 8 0 NS OEY SN 


REPRESENTATIVES LOCATED AT: 


3838 Santa Fe Ave., 1274 Folsam St., 67 Lexington Ave., 
Los Angeles 11, Cal. San Francisco 3, Cal. Buffalo 9, N. Y. 


352 Plymouth Road, 245 W.Fronklin St., 2711 Olive St., 4851S. St. Louis Ave., 
Union, New Jersey Morrisville, Pa. St. Louis 3,Mo. Chicago 32, lil. 
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Trademark Reg. U. S. Pat. Off. 


yx 


® FOR HIGH MAGNETIC PERMEABILITY 
® GREAT DUCTILITY AND TOUGHNESS 
®@ CORROSION RESISTANCE 


Globeiron fills a long-felt want 
and is gaining wide popularity because of its 
unusual characteristics — high .magnetic per- 
meability, uniform ductility, softness, and tough- 
ness, “It isa high purity, low carbon iron. Such 
irons. often are known as “ingot irons.” They 
also might be classed as extremely low carbon, 
open hearth steels. 


Globeiron is a very soft and ductile metal which 
can be fabricated cold into ‘almost any form. 
Be r: ° ‘th l ° d ‘ © Under the microscope ®@ Housings for generators 

Cause Of its purity, it has electric an magnetic Globeiron ye ey, cb and mere way aa 

‘ : : truct 7) most e ner and lighter when made 

properties approaching those of pure iron. Its ferrite with only oes of Globeiron instead of 
magnetic permeability is much better than that sional patches of pearlite. low carbon steel. 
of mild steel. It is recommended for motor and 
generator housings where permeability is a factor. You always can get the right tubing for the job by calling on 
Such parts may be made Speyer and lighter than Globe engineers for assistance in solving specific problems. 


when low carbon steel is used. 


Wherever corrosive attack is accelerated by seg- 
regations, and nonhomogeneity in steels, Globe- 
iron tubing is superior to steels. 


Globeiron is a development of Globe engineers, 
whose services are freely available for counsel 
in the selection of the tubing with the exact 
characteristics demanded for any service. We 
are specialists in the manufacture of steel tubes. 
Our unusual laboratory facilities and production 
Capacity assure quality control and economy. 
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_ Production UP ..- with the Closer 


e PERMANENT MOLD Castings 
ction of the cost 


5$ 
Precision of Permit 
* The price of an aluminum casting is often only a fra ; 

of finishing it.“ And it is in reducing YOu" finishing cost that Permute 
Permanent Mold Aluminum Castings offer YoU important savings. Per- 

manent mold castings are mor -<o in dimension (tolerance is + 01" 

against + 03” insand castings). And because every casting is poured in 

s are dimensionally uniform. 
eight in the 


the samme permanent metal 
just finishing 


These cost-saving 
casting — less metal 
ultiple- 
Mold 


Costs DOWN .. 
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operation machines can be safely used with Perm 
Castings. You may also have fewer surfaces to machine; the finished cost 
ften surprisingly low. 
were permanent 







per casting 1s © 
Aluminum Industri 


mold aluminum cas 
out castin 


a thorough know 
specialized know 
» your service. We shall be g 
upon request. 

* 
. ALUMINUM INDUSTRIES: Inc. 
CINCINNATI 25, OHIO 
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It’s more than 
a New catalog... 


it gives valuable 
information about 


FELT 


e 
..-- Send for it today! | a 
We shall be glad to send you your copy of this 


The new Felters Catalog gives you the funda- new catalog by return mail. . . and, also, if you 


mentals of felt functions ...tells about the wish, put your name on the list of those who re- 


different grades and properties of felt...the de- —_ ceive Felters Engineering Bulletins. These bulle- 


sign properties of felt... the acoustical and in- tins periodically supply specific or timely data 
sulating qualities of felt...and alot more im- about Felters Felt in a way that may well help 


portant information. It is a ready reference... | you in your work. 
an easily understood “‘ short course’ in the various There is no obligation—just drop us a line 
uses and applications of felt. le today, and we'll get a copy off to you. 


rut Felters Company 


210-D SOUTH STREET e BOSTON, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit « Sales Representatives: Dallas, Los Angeles, Nashville, St. Louis, St. Paul 
Mills: Johnson City, New York; Millbury, Massachusetts; Jackson, Michigan 
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STAINLESS STEEL THROATS 


for Fire-Spitting Dragons of The Skies 


No legendary dragon ever excited 
more fear in its victims than our fight- 
ing aircraft are striking to the hearts 
of our enemies. To them our bombers 
and fighters have become fearsome 
dragons of the skies. 


Propelling each of these airplanes 
through the air is one or more power- 
ful engines, from whose cylinders 
tush hot, flaming, corrosive gases— 
spitting fire like the dragons of old. 


Only a few materials—among them 
Enduro Stainless Steel—can with- 
stand the attack of corrosion and 
oxidation under such conditions for 
any length of time. 


That is why Republic ELECTRU- 


_ CARELESS TALK MAY COST LIVES. 
BE CAREFUL IN DISCUSSING WAR 
, INFORMATION 


Also Carbon Steel Mechanical Tubing 


NITE Stainless Steel Tubing made 
of Enduro is used for exhaust stacks 
on many aircraft engines. On the 
engine above, this tubing is further 
protected by an outer sheath, form- 
ing an air circulating space for cool- 
ing purposes. 

ELECTRUNITE Stainless Steel Tub- 
ing provides all of the features of 
Enduro—corrosion- and heat-resist- 
ance, ease of cleaning, high strength, 
eye-appeal—plus the uniformity of 
diameter, wall thickness, concen- 


tricity, ductility and scale-free surface 
provided CONSISTENTLY by the 
ELECTRUNITE process. 


It may be the very material you need 
to improve your product. Write us 
for detailed information. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION ¢ CLEVELAND 8, OHIO 
Berger Manufacturing Division 

Culvert Division . Niles Steel Products Division 

Union Drawn Steel Division ¢ Truscon Stee! Company 

Export Department: Chrysler Bldg., New York 17, N. Y. 


| bit 4 


STAINLESS STEEL TUBING 
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For Springs with High Stress Values 
as, | —s calll WICK and SPEN 


The dimensions of a spring are determined not only by load and 
deflection requirements, but by the elastic and fatigue limits of 
the material used in its manufacture. Establishing a proper 
relationship between these factors requires judgment based on 
engineering knowledge and experience. 


Because our spring and formed wire specialists have had 
years of experience they are often called upon to help solve 
perplexing problems involving the use of springs. We engineer 
every conceivable type of spring, and, to insure top-flight 
performance, we make the steel in our own open hearths— 
draw, form, temper and test it in our own mills. 


This Free Book Will Help You . < - ea 
Cer his Seta cake Whi. Pets exe: If you are planning a post-war product requiring springs or 


tains valuable technical information, formulae formed wires we will be. happy to be of service. Wickwire 
and tables relating to spring performance. 23 


Write today for your free copy. Spring Divi, Spencer Steel Company, Spring Division, General Sales Office 
sion, Wickwire Spencer Steel Company, New a es? g Peg 


Bond Street, Worcester 3, Mass. and Plant, New Bond St., Worcester 3, Mass. 


WICKWIRE SPENCER STEEL COMPANY 


EXECUTIVE OFFICES—500 FIFTH AVENUE, NEW YORK 18, N.Y. 


Abilene + ®«ffglo - Chattanooga + Chicago ° Detroit * Houston + Los Angeles - Philadelphia - San Francisco - Tulsa - Worcester 
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WILLIAMS } 


Sales Offices: 
NEW YORK, CHICAGO DESIGNERS AND MAKERS OF DEEP DRAWN STAMPINGS 


PHILADELPHIA, CLEVELAND oe, aL) 
INDIANAPOLIS, DETROIT 
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THE ORGANIZATION 





eereenee BE nen see. 
PRECISION FABRICATORS inc 


Gi_Lar 








CHARLES W. MAJOR 


President 


bx many another “depression-born”’ company 

beset by trying problems, we learned early 

and well the vital importance of giving more and 

better service than a customer ordinarily C. STUART TABOR 
Vice-President 

expected. Faithful adherence to this principle throughout 


the ensuing years has not only forged a stronger 


relationship with old customers but has laid the 





foundation for an organization, which today, 


is recognized as a leader in the field of precision Fe Ps 
RAY USCHOLD 
fabrication of all types of plastic materials. he map 


Sead us the specifications for your next requirements and let 
us prove to you that we can produce these parts better... faster... 
more economically! We have a stock of standard materials on hand 
at all times—all of which meet Army, Navy and Air Corps 


specifications. 


as 


ROBERT BEAN 
General Manager 


FABRICATORS, INC. 


EAST ROCHESTER, N: Y. 
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Write For A Copy 
Of This Booklet 
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Subassembly 
view of Ford V-8 
tank engine 
showing the crankcase 
and cylinder head, 
both of which 
are made 
of Red-X Alloy 
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Looking for the best 


answer to REPRODUCTIONS? 





Confidential 





PORTAGRAPH METHOD 


OTHER PROCESSES 





REMINGTON 


RAND OTHERS 


A; B; C; D 





YES 








Versatile 


YES 





Working copies from other 
processes 


YES 





Ink-like tracings from other 
processes 


YES 





Good ink-like tracings from 
pencil tracings 


YES 


YES 





YES 





Working paper copy from 
transparent tracings 


YES 








Ink-like tracings from ink 
tracings 








Complete range of sizes 





Service and supplies in all 
large cities 





Expert knowledge in all in- 
dustrial systems and rec- 
ord keeping 








All-metal models 


YES 








YES 





YES| YES| YES 








YES) YES/ YES| YES 


REPRODUCTIONS 
— COMPETITIVE 


DATA FOR 
ENGINEERING 


Part of the explanation for the popu. 
larity of Portagraph is given in the 
accompanying chart of Portagraph 
features. As convincing as that is. 
perhaps you would still like to read 
what users of Portagraph say. 


SHIPYARD—“Even with inexperi. 
enced help we get faster and clearer 
copies of drawings and instructions,” 


STEEL COMPAN Y—“We'’re sav- 
ing four to five hours per day on re. 
visions alone.” 


TOOL MANUFACTURER— 
“We'd be ‘sunk’ without Portagraph, 
We're getting tracings which are 
much clearer and brighter than our 
pencil originals.” 


In our files are scores of examples 
of how Portagraph is used to unusual 
advantage. A dozen special investi- 
gations have been bound together 
into a convenient, cross-indexed 
booklet. It is providing plenty of 
engineering departments with work- 
able ideas for getting lots more done 
in less time, with fewer people. We 
will be glad to send you a copy. Or, 
get in touch with our nearest Branch 
Office; it is probably listed in your 
phone book. 


ug PEED - VERSATILITY - SIMPLICITY . ecogott’ 


RO NB i hp x oA a: — 





PHOTOGRAPHIC RECORDS DIVISION « REMINGTON RAND e BUFFALO 5, NEW YORK 
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Could your plant be closed-down by cut-throat com- 
petition? Old pre-war production methods are out. © 
To offset post-war high iabor rates, improve your 
product, increase output and cut costs you should... 


Use Die Casting as a Machine Tool 


As the shortest distance from raw material 
to finished product, die casting... when used 
as you would use any other machine tool... 
offers unbelievable economies in all types of 
metal goods fabrication. Based on the out- 
standing advancements made during the war, 
“Red” Harvill now offers his “Complete Die 
Casting Package Plan”...a production plan 
which is a sure cure for reconversion jitters. 


See RED and be ready 


Start now to plan your 
post-war production, but 
be sure your plans will 
make you competitive in 
your post-war markets. 
Discuss unlimited possi- 
bilities of die casting your product with “Red” 
Harvill now and be ready for reconversion. 


Die casting equipment as a tool in your pro- 
duction line will cut costs, increase output, 
reduce investment and inventories. Write for 
descriptive catalog on your firm letterhead. 


Die Casting Saved 75% 


Case History No. 103. Conversion to die cast- 
ing eliminated all machine operations except 
threading O. D., eliminated through - bolt 
spring guide. Costs cut 75% on 50,000 pieces. 


PAREWE Pe ae s ne & 


SEND FOR FREE “PACKAGE PLAN” BROCHURE 


ON YOUR FIRM LETTERHEAD 
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“FAR ees 


ee ee ee 


¥ewene ea ht AAD Ee Re 2 5 eed 





a 
. 


sea ae 
nd 


way f--° 
DO ENGINEERS SPECIFY 
DEFENDER METAL? 


gee 


they know DEFENDER METAL has been al- 
loyed especially for malleability, strength and 
toughness. That it withstands shock loads . . . 
hammer-blow strains . . . without cracking or 
chipping. 


they want the machines they design to earn a 


reputation for dependable service, and they 
know DEFENDER will not let them down. 


age 


there are ample stocks of DEFENDER available. 
No priority required. 


Write for complete information 


PHYSICAL CHARACTERISTICS 


MAGNOLIA METAL CO. 
18 West Jersey Street Elizabeth 4, N. J. 
* 
MAGNOLIA METAL CO. OF CANADA, LTD. 
12028 Manvfacturers Street Point Ste. Charles, Montreal 
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QUESTIONS 


To Be Answered 
In Ordering a 


STANDARD 


JOB OF 
INJECTION 
MOLDING 


iber work from sample? 


of die 
cavities? E 
xXpect 
&nny ed 
al "°WUirement o4 
Colors? ot 
gn? 
Re i 
How Sular finish? 
Rip» 
Tool cost? 


9 
pint: 

¢rom pave? 

9 W ork 
poe 


nq 
1Vidua) 7 
Ck 


F you are approaching the point where you are interested 
in estimates on injection molded products, give us the 


answers to the above questions for quotation, 


THE : 
Standard 


MOLDING CORPORATION 
DAYTON 1, OHIO 
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In Corrosion Resistance ... Light-Weight Strength ... Long Trouble-Free Service 
Since June, 1942, 30 PANELYTE Plastic Fan Blades blade surface, while greater internal damping reduces 
sp have been in operation atop a midwest municipal noise. Precision molding makes blades interchange- 
works — without developing corrosion spots or other able...saves production time and expense. 
defects! Outdistancing performance of aluminum or PANELYTE engineers are ready to work with you 
metal-sheathed wood, light-weight PANELYTE (spe- _in the application of paper, fabric, wood veneer, fibre 
cific gravity only one-half that of aluminum) cuts glass and asbestos base thermo-setting laminated 
equipment costs by permitting low starting current _ plastics, and to discuss the mass production of intricate 
v2 urge and, by lessening bearing loads. fabricated and molded parts. 

Low coefficient of friction prevents roughening of Write for factual “Data Book” 
ludtite 
rested 
us the 





Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 
St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


> 
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MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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The sixt 
eenth in Aico’ 
Aico’s plastics applications s 
eres. 
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electrical molded plastics ha 
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Seaplane, fires 
FUSE BLOCK 


MADE BY 


JOHNSON 


on OD1¥ 


aiaiow avo) t 


This wee bit of a redhead is 
, our engineers answer to an- 
| other rubber problem — it is a 
\ rubber fuse block for Littlefuse 


sow Ga adAl 


\ incorporated anda very 
important port of a plane. 


} @ Starting ovt as Go regular 


- t- 


qwiaalvw 


ING MATERIAL y suitable for i piece of rubber, it acquires 


ded ma i , ; Ses a, 
ean mot resis nce (will with- * 94 Rot ee » 4 bright red head, © head that is 
2 : 


ow heat: conductivity 4 ‘ “oie sa i i 
om from & rcing- oie erials offe + the addi- — | | ee ae a | actually the same piece of rub- 


tage of Bent sing. Piast ports ant in “ircraft parts. 







ber as its black body and will 
7 not fade oF detach from it. @ It 





igned for acne he two parts > a + : 
end cover )- A Design for the 4 tA, sk, tue aah ae 4. ae 


i i 2 bee’ ded metal inserts rs 
f ae udes . in a ee the mo ald Lsos : When installed in o plane, the red 





p> nd is inserted first, leaving the other end 
gh Gee to view. When number one fuse .|s 
burnt ovt, the pilot reverses the ends, thereby ob- 
production — = lf taining a new fuse, then the red end is exposed to view: 
nF accurately molded | @ When plane lands this fuse block speaks for itself for the 
red end, @ warning signal, indicates to all mechanics that 


a fuse is burnt ovt on the ship and needs @ replacement 


MuSwitch consist" of 
rushing and tapping @ \t not only functions os 9 danger signal but carefully cush- 


of base cover. 


Write on your business pmaeer for addi- 
tional copies of Aico file cards Nos. 1 to 15. 


A eee 
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ions the fuses protecting them and absorbing the vibrations 










If you have @ problem, ict us have 
it; we welcome the dificult ones- 
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29th Year 
AMERIC 
AN INSULATOR CORPORATION, New Freedom, P 
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p When ily — EXTINGUISHERS 


Strict adherence to specifica- 
tions for brass and other copper- 
base alloys produced by Western 
has enabled manufacturers to 
meet more successfully the prob- 
lems of producing war materials. 
Our years of experience enabled 
us to meet these important 
requirements. 

When the flames of war have 
burned out and attention is again 
turned to peacetime products, 
Western metals will be available 
in stamped parts, sheet, strip 
and long coils. New designs... 


possibly in fire extinguishers, as 
well as hundreds of other prod- 
ucts... will require the work- 
ability, ageless beauty and long 
life of copper and related alloys. 


The skill and facilities of 
Western’s mills at East Alton, 
Ill. and New Haven, Conn., are 
at the disposal of all who work 
with metals or combine metal 
parts with non-metallic sub- 
stances. We’ll do our utmost to 
serve you well... now, or in the 
months to come. 
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PRODUCTS 


PHOSPHOR BRONZE - 


Hosoi wanss MILLS 


Division of WESTERN CARTRIDGE COMPANY, East Alton, lil. 


BRASS . NICKEL SILVER + COPPER 
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fmen, and an engineering-planning department that 
will study your product and give you an honest 
opinicn as to whether Castings by Monarch can help 


you as they are helping many other manufacturers to 


speed production and lower the cost of their products. 


* In Aluminum, Monarch can furnish castings made by 
the Permanent Mold, Semi-Permanent Mold, High- 
Pressure Die Cast and Sand Cast Methods; and 








pared to advise you on the 
possible use of felt in your 
industry. Write us today. 





Py 
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: war | 
DIE CASTING in a 
ginee 
past t 
EASILY ADAPTED | ,.,; 
TO NEW USES! cializ 
porta 
(we 
= secre 
One of the most striking fad 
facts about Western Felt is its Thei 
easy application to new uses, Pt 
Mas p o 2D without processing delays or autor 
FOR the need for special equipment. parer 
first £ 

That's because of felt’s special 
IN DESIGN - PRODUCTION - PRICE Bae + Decent of Sal's special ep 
] iS resiliency, flexibility, compress- apne 
AND DELIVERY * Check y/ MONARCH ibility, resistance to heat, age, cont 
alcohol, oils, etc. Produced tegra 
+. to very close tolerance, felt stead 
neither frays, ravels nor loses the fi 
Monarch offers you 31 years’ experience, including its shape. be en 
; two years of war-intensive application to rigid speci- Regularly used as channels, bility 
fications . . . experimenting with new alloys... de quskets, washers, padding, hubri- And 
{ . cation wicks and seals, ther- but j 
| veloping new techniques. macoustic insulation machinery ong 
Monarch offers you the latest melting, molding and mounts, etc., new applications fe , 
i ; for felt are being discovered and | 
material handling equipment. . . equipment produc- diiliy, wateeding the techiinest Tayle 
| ing high-standard castings in the least possible time, of this versatile material into lcm: 
EF at lowest costs. every field. locat 
Monarch offers you a personnel of skilled crafts- Western engineers are pre- see t 


@0 J) 


WESTERN FELT WORKS, 4035-4117 Ogden Ave., Chicago 23, tls 
Branch Offices in All Principal Cities 


MULL) WESTERNS, 7. 


| MONARCH ALUMINUM MFG. COMPANY - CLEVELAND 2, OHIO Wivoek Malt and dete rane” 


in Zinc by the High-Pressure Die Cast Method. 
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f you GOTTA HAND IT TO MR. HORSPENNY ! } 
- HE GOT ‘EM OUTA THAT CONFERENCE 
- SO QUICK THEY DIDN'T HAVE TIME 


TO SPILL ASHES ON THE RUGS 











Vay 
¢ 


\ . 


F you'd like fewer conferences 

and more results in your post- 
war planning, we suggest you call 
in a Taylor Instrumentation En- 
gineer right now—before you get 
past the blueprint stage. 


‘D for instance, a friend of ours spe- “2 


cializing in equipment for an im- 











{ AND TO THINK IT ALL CAME Es 


OF LEAVING A NOTE ON HIS DESK 

SUGGESTING HE TURN THE WHOLE 

TEMPERATURE CONTROL PROBLEM 
OVER To 








TAYLOR INSTRUMENT ! 


4 
iS 





SAA 





portant branch of the food industry 
(we wish we didn’t have to be so 
secretive) decided to redesign a 
hand-operated processing machine. 
Their first thought was to make it 
automatic and their second, ap- S © 
parently, was to call on us. At our 

first meeting, last July, we went over 

















the preliminary blueprints and were 
able to show them how automatic 
control could be built in as an in- 
tegral part of the equipment, in- 
stead of an afterthought. As a result 
the finished piece of equipment will 
be engineered for better controlla- 
bility and optimum performance. 


And not only in the food industry 
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ILLUSTRATION COURTESY 
OF TIDE MAGAZINE 


Taylor Instrument Companies, 
Rochester, N .Y. 


Gentlemen: 
I'd like a sample of Taylor Engineering help 
before we get into the final design stage. 


Peddie’ xe. iva Ss ites Ga ete ONS AC hy CH 


but in synthetic rubber, in petroleum, in plastics mold- vantage is the added acceptance of the Taylor name. 
ing, in textile dyeing and numerous other fields, more If you’d like to try our help on your postwar product, 
and more equipment manufacturers are relying on mail coupon or write us on your letterhead today. 
Taylor Accuracy and know-how to insure 100% per- Taylor Instrument Companies, Rochester, N. Y., or 
formance. Furthermore, the Taylor Field Engineers Toronto, Canada. Instruments for indicating, .recording, 
located throughout the country are always on call to and controlling temperature, pressure, humidity, flow, 
see that top performance is delivered. Another ad- and liquid level. 
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Simplif ed Design. 


WILL Te 
THE FINAL COST 
OF YOUR CASTIN 


The cost of a casting depends upon its design. Castings 
designed with no regard for the principles of good 
foundry practice add unnecessary expense to the total 
cost. Our engineering staff is ever ready to cooperate in 
order that a better and less-expensive job may result. 
But a well-engineered casting design is not the only 
key to lowered costs. The substitution of ABSCO MEE- 
HANITE* in 

place of more 

expensive and 

more critical 

materials fre- 


BRAKE 


SHOE AND CASTINGS 


quently means a further savings — not or'ly in 
reduced material costs but through easier machining. 

Losses due to machining defective castings are re- 
duced with ABSCO MEEHANITE. Produced under 
strict metal control and supervision, it insures continual 
uniformity and soundness of structure. 

If you have a casting problem, call in our engineers 
during the design stage: 


* Bridging the gap 
MEEHANITE combi 


between steel and cast iron, ABSCO 
the best properties of these two metals. 
It is available in 2 erent under 4 classifications: 
General Engineering — Heat Resisting — Wear Resisting 

Corrosion Resisting. Send for Meehanite Engineering ienback. 


DIVISION 
230 Park Avenue, New York 17, N. Y. 
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‘The new abrasion resistant plasticized Colton Fabric : 


FLEXIBILITY STABLE FRICTION 


HEAT RESISTANCE UNIFORMITY 
OIL RESISTANCE 8% POROSITY 
MODERATE COST WATER RESISTANCE 
CEMENTABILITY TENSILE STRENGTH 
RESISTANCE TO WEAK ALKALIES 
MILDEW AND ROT RESISTANCE 
RESISTANCE TO WEAK ACIDS 
PARTIAL CONDUCTIVITY 
DURABILITY 


COLOR 





WRITE FOR CATALOG 7-1-44 CONTAINING FULL SPECIFICATIONS j 
BESR ERB SSSESERESEREREEEEES 


OUTHERN 


FRICTION MATERIALS CO.— CHARLOTTE |, N.C. 





SAVE TIME WITH THIS FAST, PORTABLE 


SIMPLEX BLUEPRINTER 


If your production is\held up waiting Aor blueprints from 
outside firms, then-a ; es Si Portable Blueprinter 
will solve your problem: in w hu is speedy machine 
processes up to 48” per minute with” @ maximum width of 
42”. For bl ueprints¥ Van Dykes or other special developing 
processes. Mercury? vapor tube heats up in 55 seconds. 
Requires no experience—your office girl can operate. Low 
initial cost. Uses a minimum of electricity. Prints sheets of 
continuous rolls. Requires very Write for com 
plete’information tg’ ; 


- WI@KES BROTHERS e.saci NAW. “MICHIGAN 


N T WATER STREET 


linn} enn 
ite space. 


Propuct ENGINEERING — DecemBeEx, 194 








ae 


PUT YOUR RECONVERSION PLANS IN 
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ACHON QUICKLY 





RECONVERSION will not be a mere return to prewar production. . . 
The use of new materials and new methods will increase the demand 
for high quality Blueprints delivered quickly at low cost. 


PEASE BLUEPRINTING MACHINES will provide these necessary 
Blueprints in volume and on time. Unparalleled in performance, 
fast and economical in operation, they require less attention and 
make sharper, clearer, more contrasty prints than any other tracing 
reproduction machine. Pease Blueprinting Machines are noted for 
their speed (Pease “22”, not illustrated, produces prints at 30 feet 
per minute or more) and for their low cost, quality production . . . 
fine prints as low as one cent (or even less) per square foot. 

PEASE SENSITIZED PAPERS, for use with any Blueprinting or Whiteprinting 
(Dry Direct Process) machines, are uniformly dependable for producing 
quality Blueprints, Blueline Prints, Brownprints (Negatives), Brownline 


Prints and Multazo Whiteprints. 


Ask for descriptive literature and prices today. 


THE C.F. PEASE COMPANY 


2584 WEST IRVING PARK ROAD «+ CHICAGO 18, ILLINOIS 
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FOR MORE ACCURATE MEASURING 


MASTER has redésigned, along simplified lines, the now famous 
STREAMLINE Steel Tape Rule. Engineers, mechanics, and crafts- 
men working, in sometimes awkward positions, will find this new, 
improved rule even more versatile than ever for making all types 
of accurate measurements. 


Entirely new design, but made of the same high grade tempered 
steel, chrome-plated for protection ... Longer tip for more accu- 
rate ‘reach’ measurements .. . Simplified construction for quicker, 
easier cleaning and oiling . . . Easier to insert spare blade . . . Less 
frictional wear on tape and smoother operation... Larger braking 
surface holds blade steady . . . Graduations visible from any angle 
... Lever lock on back of case for convenient inside measuring. 


You can still get your 
free copy of this pop- 
ular pocket sized 16 
page manual, ‘’Rules 
for Measurement’ by 
writing today. 


Master Rule Mig. Co., inc., Dept. R-12 
815 E. 136th St.. New York 54,4. 7 
Branch « 541 S. Spring St., Los Angeles, Calif 


spore blade 


Nome 
Address 


@ 7164 


Enclosed please find $2.65 for 6 ft 
“Streamline” steel tape rule and 


As designers turn toward consum- 
er merchandise — the trend is to 
Pentrate. Dependable results on 
huge quantities of war materials 
has gained a positive place for 
Pentrate black in the steel finishing 
field. It's appearance, rust resisting 
and friction reducing qualities will 
meet the demands of post-war 
products. 

Send for free Pentrate catalog. 


HEATBATH CORPORATION 


SPRINGFIELD © 1 * MASSACHUSETTS 





TO END ALL CORROSION PROBLEMS 


Saran is a tough thermoplastic originally made to replace 
such strategic war materials as aluminum, stainless steel, 
nickel, copper, brass, tin and rubber. Now found adaptable te 
a wide range of uses in product designing. food processing 
and wherever non-corrosive materials are necessary. Its ip- 
sulating qualities, flexibility and ease of handling make it 
extremely valuable in installations dealing with oils, gases 
air, water and corrosive chemicals. It is available in tubs 
pipe, sheet, rod and molded fittings. 

Technical Bulletin P-8 will be 

sent on request. Address Dept. SD. 


Pat. No. 2160931 
HODGMAN RUBBER CO. 


FRAMINGHAM, MASS. 
NEW YORK . . . 261 Fifth Avenue 
CHICAGO . 412 South Wells St. 
SAN FRANCISCO . . . 121 Second S?. 
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EXTREME LEGIBILITY 


Each numeral 234"' high— 
that's the feature of this beau- 
tiful new six-color POST 
1945 Calendar—overall size 
17" x 25”. Each date of the 
week is designed to be 
legible from any spot in 
the drafting room. The en- 
_ tire current month with 
»>@ ultimate and proximate 
months appear on each 

weekly page. The calendar 
is in full, brilliant color and 
includes a section devoted 
to significant drafting room 
data, covering charts on 


TUESDAY WEDNESDAY THURSDAY __ FRIDAY stage metal gages 


pipe and pipe fittings, gears, 





eas seres 


SUN MONDAY 


DAY metric equivalent, and com- 


plete twelve-month calendar. 
Price $1.00. (Free if your 
request is attached to an or- 
der for POST merchandise.) 
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The FREDERICK POST COMPANY ° Box 803 ° Chicago 90, Illinois 


Attached find $1.00 for a Giant 1945 Post Wall Calendar. (The calendar is 
FREE if you attach this coupon, filled in, to an order for POST merchandise) 
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ADDRESS. CITY & STATE 
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“ALLOY STEELS 
"fbi 


Forged and Rolled by Taylor Forge 


F you want forged steel rings of uniform quality held to 

the most rigid specifications, it will pay you to place 

your requirements in the experienced hands of Taylor 
Forge. 

Here we have amassed the finest equipment for forging, 
rolling and machining rings in carbon or alloy steels as 
required. Here, also, we have complete facilities for heat 
treating and a modern testing laboratory which is particu- 
larly valuable to those who want rings with specific char- 
acteristics fully verified by tests. 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago, P.O. Box 485 
New York Office: $0 Church St. @ Philadelphia Office: Broad St. Station Bidg. 


@ Other Taylor Forge Products in- 
clude: “WeldELLS” and related 
seamless fittings for pipe welding: 
forged steel flanges; -forged steel 
nozzles and welding necks for boil- 


er and other pressure vessel out- 
lets: light wall spiral pipe; heavy 
wall electric-weld and forge weld- 
ed pipe; corrugated furnaces, and 
similar forged and rolled products. 


CREATORS OF UNUSUAL INDUSTRIAL 


~ PAPERS 


G6 years experience 
oT tiketaliare 


Nolola- hiclal-t Me ilale Mh dal Wm ct Tel 1a 
fill your need. 


ENTRAL PAPER COMPANY unc. 


7° 


hore Drive, Muskegon 28, Michigan 


@ Volume production 
on one type of valve enables 
Hammond ‘to offer industrial users a 
high grade precision built product of 
unmatched valves in the 125 Ib. class. 
Globe valves, check valves for iron 
pipe or copper tubing ig sizes from 
%” to 2” built to Full waterway—Full 


eee fi it the job eee clearance — boss y 


with decided economies on original disc—Packed under 
ANY SHAPE e ANY MATERIAL e COMPLETE FACILITIES 


pressure — Jewet 
equipment or for service installations. 
Write for Free Forging Data Folder. Helpful, Informative 


packing rings. 
HAMMOND BRASS WORKS 
JH. WILLIAMS & CO.,° “Tie Drop-l -’ BUFFALO.N.Y 


HAMMOND, INDIANA 
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ELECTRONIC FINGERS 
OTHE WAY--- 


to Maintain Constant Vapor Velocity 


With the aid of Photoswitch Pilot Relay, Podbielniak Centrifugal Com- 
pany, manufacturer of laboratory equipment, puts electrons to work to main- 





tain a constant vapor velocity in the distilling column of their high-temper- 
ature fractional distillation apparatus. As only microamperes are passed 
through the manometer fluid there is no danger of electrolysis, oxidation or 
explosion from sparking contacts in the presence of inflammable vapors. 
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Terminals 
Photoswitch 
Pilot Relay 


G 


Distilling it 


. 


SPE sh nw AR rewys tae re eases 


WF FIBA Ser. 


Field-proven for accuracy and relia- 
bility, Photoswitch Pilot Relay is 
an integral part of this precision 
laboratory equipment. 


HOTOSWITCH inasiiamane é 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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Now 
CONTROL ENGINEERING 
fundamentals and methods 


for 
selection and 
application of 
process controls 
and 
servomechanisms 


given thorough treatment 
in this book 


JUST PUBLISHED 


AUTOMATIC 
CONTROL 
ENGINEERING 


By ED SINCLAIR SMITH 


Registered Patent Agent, formerly Engineer in Charge of Patents, C. J. 
Tagliabue Mfg. Co., formerly Hydraulic Engineer, Builders lron Foundry 


367 pages, 53 x 8%, 121 illustrations, $4.00 























No a recognized authority has gathered into a convenient | 


volume the fundamentals, technique and data for a com- 

plete guide to this specialized field. The book gives both 
a qualitative and quantitative approach to meters and controllers 
and their plant applications, and includes the mathematical, 
physical, mechanical, hydraulic, acoustic, and electrical material 
necessary to give engineers froin any field an extensively useful 
understanding of control relations. Here is a valuable guide for 
instrument men and engineers concerned with control engineering 


applied both in process control and in servomechanisms for | 


automatic steering, regulation of airplane power plants and 
accessories, combat devices, etc. 


Presents these widely-needed tools: 


—table of plants, their regulators, and the performance of 
controlled systems formed by different combinations. Covers 
many cases ordinarily met with in control engineering, 
giving the reader a perspective that he only could get 
otherwise in years of experience. 

—the most efficient methods of handling second: and third order 
differential equations, and cubics—full development of the 
use of differential equations as symptoms with determinant 
tests for stability. 

—a flexible method of attack, showing what must be done to 
the plant itself for it to be controllable, how to design 
regulators for specified but yet-unbuilt plants, how to fit 
regulators to existing plants workipg back from response 
curves. 


SEE IT 10 DAYS FREE—SEND THIS COUPON 
McGRAW-HILL . if 


ON-APPROVAL COUFON \W 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 


Send me Smith’s Automatic Control Engineering for 10 days’ examination on 
approval. In 10 days I will send $4.00 plus few cents postage or return book 
postpaid. (Postage paid on cash orders.) 
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(Books sent on approval in the United States only.) 
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Make Your Small Metal Part 


Waterbury Companies 

produce the small metal park 
you need and give you 
prompt, dependable service, 
Waterbury's Metal Sundries 
Division has specialized in this 
| work for years—Eyelets, Fer. 
t rules, Terminals, and similar 








Waterbury 
Metal Sundries 


Get in touch with Waterbury 
for the small metal parts need- 
ed in your manufacturing. 
Find out whether or not we | 
can supply you from our stock } 
without waiting to have it 
made on order. When spe- 
cial parts are needed, get our J, 











quotation first. 
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BUY AN EXTRA 
WAR BOND TODAY 
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This assembly is the result of “‘on the spot’ conference with 


customer and American Welding Engineers. Of all the 
many processes by which this complicated housing could 
be produced, American Welding Engineers were able to 
show many distinctive savings by fabricating with welding. 


At no sacrifice to appearance this assembly has all the ad- 
vantages of a rolled steel product. For purpose of design, the 
welds are as strong as the parent metal. There is no outside 
machining to do and inside machining is held to a minimum, 
due to the close tolerance permitted only by welding. 


If you are designing or redesigning your products, let. 


American Welding help you with your problems. Call in an 
American Welding Engineer. Our “know how”, complete 
facilities, experience, and equipment are available to any 
user of circular products. 


THE AMERICAN WELDING & MANUFACTURING co. 


WARREN, OHIO 


—= Branch offices in all principal cities 
— > 


= SS 


AMERICAN WELDING 
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WARREN, OHIO 


Mes STEEL PRODUCTS FABRICATED BY RESISTANCE, ARC OR GAS WELDING Som 
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@ “Use Stainless Steel Wire’’ may be the 
answer to your problem of “Show to make 
it” or “how to speed production” 


“show to cut costs.”’ 


Since the early days of Stainless Steel, 
PAGE has been drawing Stainless wire to 
meet just such production problems. So 
that today, PAGE has not only the —- 
know-how of working with Stainless ; 
Steel, but also long experience in the ap- 
plication of specially-shaped Stainless 
Wire to the manufacture of other 


products. 


Maybe a new way to use a special 
Stainless Steel Shaped wire would solve 


a problem of yours. If there is a possi- 


bility, it will pay you to 


Get in touch with Page! 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles 
New York, Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, INC. 


BRIDGEPORT, CONNECTICUT 


In Business for Your Safety 
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tion for civilian business. Make sure 
those are welded though... 
it's the only way they can be put into 
production without delay. No costly 
set ups, patterns or castings, just order 
your standard shapes and sizes of steel 
and sew them together with Hobart 
“Simplified” Arc Welding. Your cus- 
tomers will like the stronger, tighter, 
modern appearance of your product 
and they'll appreciate its reduced cost. 


Hobart Bros.Co., Box PT-124, Troy,O. 


Let your designers 
spend a few hours each 
day on your post-war 
product designs and 
then when “V” day 
comes, you'll be ready 
for that all out produc- 
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Vest Pocket Guide 
for Arc Welders. 
Tell us how many 
you'll need for 
your operators 
and we'll send 
them at once. 
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"ARC WELDERS 
SOARED PST 
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WORK BOOK of 
Arc WELDED 
DESIGN. 


Over 100 Ideas that 
will save you time 
and money. every 
Idea was tried and 
proven in varied 
industries. FREE! 
Sample pages will 
be sent if requested. 
se Vol. Prepaid 
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SAVE TIME, WEIGHT, METAL, 
MONEY AND LABOR WITH 


MEYERCORD 
DECALS 


Meyercord Decals are serving the war effort in a thousand 
, different ways ...saving metal... money...weight... 
and man-power. Decal nameplates, instructions, inspec- 
tion data, serial numbers, dial faces, insignia, etc., are used 
on tanks, combat and merchant ships, planes and commun- 
ication equipment. They’re durable, washable, and can 
be reproduced in any color, size or design. No screws, 
bolts or rivets required for application. No sharp edges. 
Meyercord Decals can be applied to flat convex or con- 
cave surfaces... for interior or exterior use...on metal, 
wood, fabric, rubber...even CRINKLED METAL! Special 
mar-proof Decals are resistant to temperature extremes, 
fumes, abrasion, vibration. fF -ee designing and technical 
service. For complete information address Dept. 62-5. 


THE MEYERCORD CO. 


World's Leading Decalceomania Manufacturer 


5323 West Lake Street * Chicago 44, Illinois 
* 
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Ti seinal conductivity of Chace Man- 
ganese Alloy No. 772 is far below the 
values of alloys ordinarily used for low 
tt heat transfer applications. It is less than 
. 50 & that of steel . . . less than 10% that 

of brass .. . and only 2% that of copper. 


es 


Tirters of this alloy have been used 
to reduce heat losses by 50%. Where heat losses 
tend to upset action— or where handles or other 
parts of devices must be kept cool—try Chace 
Alloy No. 772. 

x 


Ths alloy has:also high electrical 
resistivity, 1050 ohms per circular mil 
foot . . . a temperature coefficient of 
expansion twice as great as that of 
ordinary steel ...a vibration damping 
constant about 25 times greater than 
steel. It is available in sheets from..003” 
up in thickness, and from .0625” to 6” 
wide... in rods down to .125” diameter 
. ++ in wire down to 16 gauge .050”... 
and also in special shapes. 


» 


Complete engineering and research facilities 
available ... Bulletin No. A-942, giving detailed 


information, is yours for the asking. 


wu.C AC Eco 
Thermostatic Bimetals and ae Alloys 


_1607 BEARD AVE + DETROIT 9, MICH. 





















Sis ei ae 
Splash guard opened 
showing jet pipe for 
coolant; a companion 
jet is on the opposite 
side of the wheel. 








Complete view of cab- 
inet showing storage 
bin for extra wheels 
and tools. 


New 1 H.P, 
CUT- OFF 
MACHINE 


A laboratory size cutter 
with ample power for fast 
cutting o* samples up to 
1" in diameter. 


This cut-off machine is built 
with the usual Buehler 
emphasis on precision in 
both the construction of 
the machine itself and the 
work it performs. The con- 
trols are arranged for: the 
utmost convenience of the 
operator — a feature that 








contributes to speed and 
accuracy in cutting samples, 


The cutting wheel mounted directly on the ball bear. 
ing motor shaft is free from side play or vibration and 
is cooled by a stream of coolant directed on both sides 
of the wheel under the guard. 


The cutting is done on the front of the wheel by using 
the long lever handle to raise the clamp base holding 
the sample to contact the wheel. This mechanism is bal-: 
anced so that pressure against the cutting wheel is under 
perfect control at all times by the operator. A metal 
splash guard, removed in the illustration, furnishes pro 


tection from spray. 


Overall dimensions are 24” x 28” x 50”. Shipping weight, 575 Ibs. 


THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT 
INCLUDES ... CUT-OFF MACHINES ® SPECIMEN MOUNT 
PRESSES © POWER GRINDERS ¢ EMERY PAPER GRIND- 
ERS © HAND GRINDERS ¢ BELT SURFACERS © POL- 
ISHERS ¢ POLISHING CLOTHS ¢ POLISHING ABRASIVES 
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FEATURES 


1. EFFICIENT FLUID DISPLACEMENT. Preci- 
sion manufacture maintains at an absolute 
minimum, variations due to viscosity and 
slippage. Pump is self-priming. 


2. NEGLIGIBLE AERATION. (due to vacuum 
action) because each tooth completely fills 
mating space in patented Barnes gear tooth 
structure. Precision machining throughout. 


3. NEGLIGIBLE WEAR because teeth mesh 
in a rolling action, eliminating excessive 
sliding. Pump has only 2 moving parts. 


4. NEGLIGIBLE MAINTENANCE because no 
external means of lubrication and no separate 
bearings are required. Simple construction 
makes it possible to take the pump apart and 
reassemble it in a jiffy. 


5. CONVENIENCE — Pump is small, com- 
pact — weighs only 344 lbs. Can be mounted 
in any location convenient to power take-off. 


G. Pump DELIVERY — To 350 gallons per 
hour at 3600 R. P.M. 











--- A NEW 


LOW PRESSURE PUMP 


PRECISION BUILT... OF SIMPLE CONSTRUCTION 
FOR HIGHER EFFICIENCY, LOWER MAINTENANCE 


So simple in construction that it has 
only two moving parts .. . yet so 
efficient that it has performed jobs 
more successfully than any other 
pump ...the Barnes Constant - flo 
Rotary Gear Pump points the 
way to better performance and 
greater freedom from trouble in 
your equipment. 


This efficiency is made possible by 
the exclusive, patented Barnes gear 
tooth structure, together with pre- 
Taree 





cision methods of manufacturing. 
Few pumps could be more simple 
in design and operation. No 
pump can operate with less wear 
and need for maintenance. 


Investigate the possibilities of us- 
ing the Barnes Constant-flo Rotary 
Gear Pump to obtain better per- 
formance in the equipment you 
manufacture. Our engineers will be 
happy to work with you. 


NOTE THIS GEAR TOOTH STRUCTURE 


Two sturdy spur gears rotating in- 
side a housing provide efficient 
fluid displacement in the Barnes 
Constant-flo Pump. 


NEW PUMPING EFFICIENCY 


EFFECTIVE VOLUMETRIC EFFICIENCY 
600 &.P 
FLUID — KEROSENE { 
VISCOSITY — 196 CENTISTOKES K.V.« 100F. | 
| 


—~_ BARNES 
t. TEMPERATURE — 200° F 


) 
PER CENT 


—— 
nad ‘ 
EFFECTIVE VOLUMETRIC 


| EFFICIENCY 


és 


— 


0 «0 30 0 
DISCHARGE PRESSURE — LBS. PER SQ. IN 


SOME TYPICAL APPLICATIONS 


This pump can be used for all 
liquids having lubricating qualities. 
It makes an excellent fuel pump for 
industrial oil burners and other 
similar applications. It is an im- 
portant part of a highly efficient 


torque converter. It can be used as 
a lubricating booster pump for oil 
lines, as a gasoline dispensing 
pump, and for oil pressure systems 
on all types of internal combustion 
engines. The latter suggests its use- 
fulness in heavy automotive equip- 
ment — trucks, tractors, etc. 


TEST IT ON YOUR EQUIPMENT 
AT NO COST 


We'd like to place one of these 
pumps in your plant — on your 
product — so that you can check 
and compare to your Own satis- 
faction. To any bonafide manufac- 
turer of equipment using a fluid 
pump, we will ship for trial pur- 
poses a new Barnes Constant-flo 
Rotary Gear Pump. 


Test it on your present and experi- 
mental equipment! Put it up against 
the very best pump you've ever 
purchased and compare efficiency 
and performance... compare sim- 
plicity .. . compare convenience of 
size, weight and construction. 


If you are interested in convincing 
yourself of Barnes pump superior- 
ity, write Department LL, describ- 
ing your problem, fluid capacity, 
pressure, pump speed required, etc. 
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* 
Get complete information on the Barnes Constant-flo Pump— 
write now for a copy of this free illustrated bulletin. Gives 
specifications and capacities, also makes suggestions as to 
how you can put this efficient new pump to work for better 


performance of your equipment, Ask for Bulletin PC1244. 


lohn §. Barnes Corporation socworo, wiinois 
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Products that have yet to see the light of 
day ... or old products that need dressing 
up... often may be made better and more 
economically by means of plastics . . . but 
not always! 

How to decide what material to use 
becomes a problem for experts. 


Choose a molder for consultation whose experi- 
ence and knowledge of advantages and 
limitations of plastics are recognized. 


Consdlt with that molder’s engineers, giving them 
complete information as to specifications 
and conditions of use. 


Discuss your problems while they are in the design 
stage. Often a design that was originally 
dictated by limitations of metal may be 
altered to take full advantage of the 
characteristics of plastics. 


Facilities for molding small parts automatically and at low 
cost, are offered by our associate, The Woodruff Company, 
Auburn, New York. 


ENGINEERED PLASTIC PRODUCTS 


ALL TYPES OF MOLDING COMPLETE MOLD SHOP 
EXTRUDED TUBES AND SHAPES 


AUBURN BUTTON WORKS 


‘'wneormrrpPoRatTtevobD 


Founnpeo in T1876 avusuen, w.y¥. 
































TENSILE breaking strength as 
great as 1016 pounds per 2-inch 
width was observed during lab- 
oratory tests of 2” x 10” strips 
(0.375” to 0.5” thick) of six dif- 
ferent Booth felt types. 

Almost any desired combina- 
tion of qualities ... durability 
is only one ... are obtainable 
through the controlled manu- 
facture of Booth “‘prescription”’ 
felts and precision die-cutting 
into mechanical parts. Read 
Booth’s ‘*Technique of Felt 
Making.”’ 

THE BOOTH FELT COMPANY 


475 19h Street Brooklyn, N. Y. 
736 Sherman Street Chicago, Ill. 


APPLICATION CHART AND SAMPLE 
KIT ... Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 
sales follow-up.) 










TRADE MARK 


PRECISION CUT 
FELT PARTS 
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100 PAGES 0 
LOCKING DEVIC 
“KNOW HOW” 








Concise and indexed for speedy 
ference, the Corbin “Industrial Cata- 
log” is a handy help when a quality 
stock locking device is needed — and 
needed FAST! It is not a treatise. Its 
purpose is to supply “finger-tip informa- 
tion” when time is short. 

When original designs are involved . .. 
or installation is a problem ... many design 
engineers prefer to mail us a blueprint or 
have 2 Corbin Lock engineer drop in. We 
have worked in each way and in ALL ways 
for over 62 years to the end that better locking 
devices may be conceived, produced, supplied 
and installed. 

If you do not have this “Industrial Catalog” 
please write for it, on your letterhead — today. 

















CORBIN CABINET LOCK CO. 





SELF LOCKING LATCH BOLT — No. 581 XN. 
For Switch Boxes, Metal Cabinets, Lockers, etc. 
One of thousands of Corbin Locking Devices. 


NEW BRITAIN, CONNECTICUT 


AMERICAN HARDWARE CORPORATION, 
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Today a check on Felt specifications leads 
to improvement in many applications. Re- 





cent advances in Felt technology step up 


performance — cut costs — expedite post-war | 
planning. Given specifications on any part, | 
we can quickly determine the correct Felt | 
to do the job most efficiently — and eco- 


nomically, — 


’ 


rd Sam 


Specifications are best understood when 
samples are at hand to see and feel. So 
specification Felt samples, ae well as writ- 
ten specifications, should be on file in your 
Engineering Department, Buying Offices, 
Inspection Departments—and with all your 
Suppliers. You have only to give us a com- 
plete list of the Felts you use, and tell us 
the number of Sample Felt Files required, 


and we shall be glad to make these con. | 


venient files up for you. 


American Felt 
Company 


General Offices: GLENVILLE, CONN. 

Sales Offices at: New York; Boston; Chicago; Detroit; Philadelphia; 
Cleveland; St. Louis; San Francisco; Dallas; Seattle; Los Angeles 
PRODUCERS OF FINEST QUALITY FEET PARTS FOR OIL RETAINERS, 
WICKS, GREASE RETAINERS; DUST EXCLUDERS, GASKETS, PACKING, 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 
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under the collar 


To protect the exhaust stack where it 
passes through the firewall of this 
aircraft assembly, Carpenter Welded 
Stainless Tubing was selected for its 
high resistance to excessive heat. 


The uniform wall thickness of this 
tubing means that there are no thin 
spots to “burn out” first. And it is 
ductile, easy to form by bending, ex- 
panding, flanging, etc.—thus helping 
to speed production of vitally needed 
equipment that must win battles 
against high temperatures. 


To lick your tough design and fabri- 
cating problems, take advantage of 
Carpenter’s “know how”, gained at 
first hand as a pioneer in the develop- 
ment of Welded Stainless Tubing. 


ANSWERS to many of your questions can be 
found in. this handy file folder containing data 
on physicals, corrosion resistance, diameters and 
gauges available, and other pertinent information. 
Drop us a note on your company letterhead for 
your copy. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division . . . Kenilworth, N.. J. 


WELDED 


STAINLESS : TUBING 
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ULTIMATE BURSTING 
STRENGTH (1/4” x .028” 
annealed) of 12,500 
Ibs. per square inch. 


ULTIMATE TENSILE 
strength (annealed) 
« 45,000 to 52,000 P.S.I.— 
YIELD STRENGTH, 30,000 
and is especially to 36,000 P.S.l. — PER 


recommended for CENT ELONGATION in 
use where vibration 2”— 30% to 40%. 


occurs. 


Bundyweld has un- 
usually HIGH 
FATIGUE STRENGTH 


HARDNESS — 
Rockwell 
(30T scale) 


= ‘ 
> $ 
é * 


ENGINEERED TO your EXPECTATIONS 
oo 


oy = BUNDY TUBING DISTRIBUTORS AND REPRESENTATIVES: 
Pacific Metals Company, Ltd. Standard Tube Sales Corp. tapham-Hickey Company Rutan & Company Eagle Metals Company 
wen! Street 1 Admiral Avenue 3333 W. 47th Place 112 South 16th Street 3628 East Marginal Way 
© 10, California § Maspeth, New York City, N. Y. Chicago 32, Illinois Philadelphia 2, Pennsylvania Seattle 4, Washington 
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YOU plan that Postwar Product... 
Let DENNISON plan the Set-Up-Box 


PREWAR.-- 


Denni Set-Up Boxes pro- 
vided “gamorons settings “¢ 
cosmetics and perfumes o~ 4 
lighted as gifts such specia soo : 
as leather pillfolds, e 
buckles and fountain oe 
made showcase pieces of c io 
ical thermometers—and — 
ed packaging problems # 
nipples, vitamin capsules 4 


filter papet- 








Dennison Set-Up Boxes guard 
tapsand dies against abrasion; 
cushion detonators and prim- 
ers in transit; carry car- 
tridges and shells overseas; 
serve as containers for Purple 
Heart, Silver Star and Good 
Conduct medals and meet 
rigid government specifica- 
tions for packaging fragile 
drug ampules or vials of 
penicillin. 





-Up-Boxes may be 


Dennison Set 
needed for one of your products to 


morrow. As a display case, for = 
ample, to merchandise three i rd 
ucts as a unit, rather than sing i ' 
guard against breakage while ac af 
ally making your product more pil 
pealing to the shoppet- Are ae 
thinking, today, about the ro 
jobs special set-up boxes can do 


your products—tomorrow? 
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Pi 
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. “OH-38" P 


WILL HELP YOU DO IT IN 1945) 


Sustained post-war employment means large volume 
production of better products at reasonable prices... 
that’s the story. 


@ Many component parts of your post-war prod- 
ucts can be made better, faster, cheaper — with 
OH-38. 


OH-38 Aluminum Alloy—Non-Heat Treated — 
an exclusive product of Hedstrom—is a perfected 
metal with proven superiority in a wide range of 
machining operations. 


Easily machinable—easy on tools—increases 
tooling accuracy—holds threads without stripping. 
Non-corrosive — non-oxidizing — non-magnetic — 
spark-proof—does not require heat treatment— 
will not expand or contract. Tensile strength: 
35,000 to 40,000 Ibs. per square inch. Polishes to 
silver mirror brilliancy —takes chrome, nickel, or 
tin‘ plating—may be annodized. Has many other 
manufacturing advantages. 


OH-38 is used only im castings by Hedstrom, Our 
Pattern Service will supply complete models of parts 
for your mew products. Send for technical information. 


DON’T PUT IT OFF—PUT IT UP TO 


PAPER SPECIALISTS FOR OVER A CENTURY 





il ed | 





Dennison experience and facilities have been 

multiplied and broadened by hundreds of 
specialized problems presented by war. Let Dennison 
plan today the set-up box that can be manufactured 
tomorrow. Write Dennison Manufacturing Company, 
47 Ford Avenue, Framingham, Mass. 


TAGS © LABELS + SEALS ~- SET-UP BOXES + MARKING SYSTEMS - PAPER SPECIALTIES 
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OSCAR W. HEDSTROM CORP.?F 
48£6 West Division St., Phone Columbus 3667, Chicago, | 
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YOU plan that Postwar Product... 
Let DENNISON plan the Set-Up-Box 


PREWAR eee 


Dennison Set-Up Boxes Pro 
vided glamorous settings wt 
cosmetics and perfumes ~ ; 
lighted as gifts such spec* " 
ather pillfolds, belt 
fountain pens; 
made showcase pieces of oe 
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Dennison Set-Up Boxes guard 
tapsand dies against abrasion; 
cushion detonators and prim- 
ers in transit; carry car- 
tridges and shells overseas: 
serve as containers for Purple 
Heart, Silver Star and Good 
Conduct medals and meet 
rigid government specifica- 
tions for packaging fragile 
drug ampules or vials of 
penicillin. 





Dennison Set-Up-Boxes may ~ 
needed for one of your products to 
morrow. As a display case, for = 
ample, to merchandise three me . 
ucts as a unit, rather than sing y; , 
guard against breakage while = 
ally making your product more pi 
pealing to the shopper. Are 
thinking, today, about the Po 
jobs special set-up boxes ny o 
your products—tomorrow’ 


DON’T PUT IT OFF—PUT IT UP TO 


PAPER SPECIALISTS FOR OVER A CENTURY 


Dennison experience and facilities have been 

multiplied and broadened by hundreds of 
specialized problems presented by war. Let Dennison 
plan today the set-up box that can be manufactured 
tomorrow. Write Dennison Manufacturing Company, 
47 Ford Avenue, Framingham, Mass. 


TAGS « LABELS - SEALS ~- SET-UP BOXES + MARKING SYSTEMS - PAPER SPECIALTIES 
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WILL HELP YOU DO IT IN 1945 | 


Sustained post-war employment means large volume 


production of better products at reasonable prices... 
that’s the story. 


@ Many component parts of your post-war prod- 
ucts can be made better, faster, cheaper — with 
OH-38. 


OH-38 Aluminum Alloy —Non-Heat Treated — 
an exclusive product of Hedstrom—is a perfected 
metal with proven superiority in a wide range of 
machining operations. 


Easily machinable—easy on tools—increases 
tooling accuracy—holds threads without stripping. 
Non-corrosive — non-oxidizing — non-magnetic — 
spark-proof—does not require heat treatment— 
will not expand or contract. Tensile strength: 
35,000 to 40,000 Ibs. per square inch. Polishes to 
silver mirror brilliancy —takes chrome, nickel, or 
tin‘ plating—may be annodized. Has many other 
manufacturing advantages. 


OH-38 is used only in castings by Hedstrom, Our 
Pattern Service will supply complete models of parts 
for your mew products. Send for technical information. 
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OSCAR W. HEDSTROM CORP. 
486 West Division St., Phone Columbus 3667, Chicago, !!' 


va turers of Aluminum, B s-, Bronze and High Conductivity ¢ pper Cast 
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Cap Screws 


They set up in a counterbored hole more truly 
flush than any other type of hollow screw. The 
V-head fits the counterbore with complete closed 

contact all-round. This gives frictional holding-power 
and rigidity of grip...“‘Pressur-formd” of ALLENOY steel, 
with uncut metal fibres shaped to the head. Threads also 
pressur-formd, with tolerance held to a high Class 3 fit. 


Obtainable as a part of the ALLEN Line from your local 
Industrial Distributor. Ask for samples and dimensional data. 
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FOR WAR-TIME AND 
PEACE-TIME PRODUCTS 
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Bases Gears 
Bearings Guides 
Bobbins Instrument 
Boxes Panels 
Bushings insulators 
ams Liners 
Clamps Plugs 
Containers Pulleys 
Fair-Leads Rubbing 
Gaskets Strips 


Offers You the Benefits of 


* These Products * Prompt Service 
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Rollers on accurate fabrication of long or short runs of parts and products 
Angle produced in plastics to meet your particular requirements. 
ermina 

—Blocks . . of ee 

tard * Extensive Facilities 
Many Others equipment and skill which, during recent years, have so effectively 


aided the nation's largest users of laminated parts to meet the 
exacting deadlines of their war-time production schedules. 


* These Operations * Gloribility of Operation 


Assembly Forming 
Blanking Hobbing 
Broaching Jointing 
Buffing Marking 
Counter- Milling 
Boring Planing 
Sinking Piercing 
Drillin Punching 
Engraving Post Forming 
Filing Reaming 


Sheva which, because of its magnitude and the adequacy of supervision, 
i ee enables on-schedule delivery of large production runs, or small 
reening rae & é 8 

Spraying quantities and experimental jobs. 

appin 
Threading “ e - 
be * Aid in Adanling 

arnishing and 

Many Others to your use, at moderate cost, various syns of plastics, which 

provide such qualities as lightness, strength, durability, reduction 


* These Materials of friction, noise and vibration, absorption of shock-impact, 
uniformity of wear, and resistance to corrosion, temperature 


% Laminated Phenolics * Cellulose Acetates 


changes and moisture. 


x % Methyl Methacrylate Whether your requirements involve intricate or simple shapes, close 
—asbestos ° Ha Letra or liberal tolerances, large or small quantities, immediate or future 
—wood * Cork a d deliveries, we believe we can meet your needs satisfactorily. Without 
rt sciere less wun * Vulcentzed Fibres cost or obligation, consult us concerning selection, fabrication and 
% Neoprene  Sheets—Rods—Tubes use of plastics for your purposes. For prompt quotations, send 


samples or prints. - 


~ McINERNEY Plastics Go 


. 
205 W. Wacker Drive 668 Godfrey Ave., S. W. 


Detroit: 911 Fisher Bldg. GRAND RAPIDS 2, MICH. 






























































; 
i 
} 


--- IN PEACE 
— ROEBLING 


Whee Cloth! 


GI's huddle around Coleman Military Stoves to thaw out when 
the temperature drops . . . and, when they can catch a minute, to 
heat-up rations. “Comforts” made possible through the use of 
Roebling monel metal wire cloth fuel filters. And on peace fronts 
—in factory, mill and mine—Roebling woven wire cloth serves as 
a metal “backbone” to strengthen gaskets, belts and a wide variety 
of inherently “weak” materials. 








Roebling Woven Wire Cloth is another result of 100 years of 
wire specialization. From wite screen of 325 mesh made of .001” 
diameter wire to 6” openings of 1” rod—in any metal—you benefit 
from this know-how when you specify “Roebling” ! 


SPECIALIZED 
PRODUCTS, TOO! 


Take our Shaker or Vibrator 
Screens for sizing, grading and 
cleaning as an example. They 
will be tailor-made to your re- 
quirements . . . from a variety 
of turned or metal reinforced 
edges in any mesh size, wire 
diameter, or types of metal, 





Send us your woven wire requirements... you'll get prompt action! 


Woven Wire Fabrics Division 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


ROEBLING 


PACEMAKER IN WIRE PRODUCTS 


WIRE ROPE AND STRAND © FITTINGS * SLINGS * AERIAL 
WIRE ROPE SYSTEMS * ROUND AND SHAPED WIRE + COLD 
ROLLED STRIP * HIGH AND LOW CARBON ACID AND BASIC 
OPEN HEARTH STEELS * SUSPENSION BRIDGES AND CABLES ¢ ELECTRICAL 
WIRES AND CABLES * AIRCORD, SWAGED TERMINALS AND ASSEMBLIES 
WIRE CLOTH AND NETTING 

















TO HELP YOU 


in designing basic parts 
for quantity production 


Written by seven authorities, this book gives a completely practical 
treatment of the design of basic parts for quantity production by die 
casting, sand casting, screw machine, stamping, die forging, hot and 
cold heading and plastic molding..Along with full explanations of the 
various high-production processes and sound pointers on designing for 
each one of the processes, the book gives many specific rules, amply 
illustrated to show their practical applications, for designing products 
that will lend themselves to rapid and economical mass production. 
In Part II various types of products manufactured in quantities at 
moderate or minimum cost are compared, one against the other, in 
many instances with actual production costs and tabular comparisons, 
to show the type of design best adapted to economical manufacture in 
various specific instances. 


Handbook 
on Designing for 


Quantity Production 


Prepared and Edited by HERBERT CHASE 


Associate Editor of Aviation, assigned to Wings. 


$17 pages, 51/2 x 8/2, 351 illustrations, 54 tables and charts, $5.00 


Now you can avoid the necessity for redesign. Not 
only will ‘you be able to -form the original design 
quicker, but now you can be sure to make it 
thoroughly useful for more economical production in 
large quantities. We ask that you use the beok 
once, for an invaluable design pointer on materials, 
for exact design considerations—actual advantages and 
drawbacks—for 


the various high-production processes, 
or for one of the hundreds of newly advaneed, straight- 
forward rules to follow in designing hasie paris for 
the different quantity production processes, Use it onee, 


and then decide whether this book will remain right at 
your fingertips for instant refercnee. 


Chapters 













1. Design of Die Castings 8. Design of Plastic Mold 


Ings for Economical Quan 

tiuly Production 
9. Die Cast or Sand Cast? 
3. Design of Screw-machine 10. Permanent-mold and 

Products Die Castings Compared 
Which Type of Non- 
ferrous Casting? 
. Die-Cast or Stamped? 
Die-Cast or Screw- 
machine Products? 
. Cold-headed or Screw- 
machine Products? 


Die Castings and Plastic 
Moldings Compared 


SEE IT 10 DAYS ON APPROVAL 
Simply mail this coupon 


McGRAW- HILL 
ON-APPROVAL COUPON 


McGRAW-HILL BOOK CO., INC. 

330 W. 42nd St., New York 18, N. Y. 

Send me Chase’s HANDBOOK ON DESIGNING FOR QUANTITY 
PRODUCTION for 10 days’ examination on approval. In 10 days 


I w.ll send $5.00, plus few cents postage, or return book post- 
paid. (Postage paid on cash orders.) 


nN 


. Design of Sand Castings 
for Quantity Production 


4. Design of Stampings it. 


5. Design of Die-forged 12 
Parts for Quantity Pro- 
duction 13. 


6. Notes on and Accomplish. 14 
ments in Hot Heading 


7. Notes on the Design of 15. 
Cold-headed Parts 
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POSITIONS VACANT 


POSITIONS VACANT 





WANTED: MECHANICAL engineers for per- 


manent positions in East with established 
company. perience in designing corrugated 
fire shipping container machinery desir- 


able. Give comsptete details as to present work, 
education, experience, age, draft status, family, 
salary expected. All replies held confidential. 
p-814, Product Engineering, 330 W. 42nd St., 
New York 18, N. Y. 





LARGE SOUTHERN aircraft company has po- 

gition offering excellent post-war future for 
senior tool designer with four to ten years 
aircraft or light ‘metal background, experi- 
enced in designing main fixtures and jigs. 
Should be capable of tool planning and group 
jeadership. College education or equivalent 
desirable. Employment Manager, Bechtel- 
McCone Corporation, Birmingham, Alabama. 


ENGINEERS, MECHANICAL draftsmen and 

detailers. Midwest manufacturer desires sev- 
eral engineers, mechanical draftsmen and de- 
tailers with heavy or excavating machinery ex- 
perience for design and detail work leading to 
permanent engineering positions with responsi- 
bilities. Excellent post-war opportunity, WMC 
rules apply. P-824, Product Engineering, 520 
N. Michigan Ave., Chicago 11, Ill. 








MACHINERY DESIGN Engineer — Preferably 
with experience in the designing of automatic 
packing and wrapping equipment. This position 
has excellent post-war prospects, because it 
ties in with our expansion plans now under 
way. Excellent salary for an engineer with the 
proper qualifications. The Girdler Corporation, 
993 East Broadway, Louisville, Kentucky. 


GRADUATE ENGINEER experienced on 

stamped sheet metal products to serve as 
executive assistant to Chief Engineer. Job re- 
quires knowledge of materials, dies, fixtures, 
listing of products, engineering organization, 
product development and executive ability. Ex- 
cellent opportunity to the right man both now 
and post-war. Company normally makes de- 
mestic electrical appliances, P-845, Product 
Engineering, 520 N. Michigan Ave., Chicago 11, 
Th. 








MASTER MECHANIC to develop and supervise 

manufacturing processes, tool and die depart- 
ment, fixture design, arc, gas and resistance 
welding equipment etc. with company manu- 
facturing stamped sheet metal products. Job 
requires experience plus executive ability. Very 
interesting work with excellent opportunities 
both now and post-war. Company normally 
makes domestic electrical appliances. P-846, 
Product Engineering, 520 N. Michigan Ave., 
Chicago 11, Ill, 


DEVELOPMENT ENGINEER — Well estab- 

lished manufacturer whose regtlar products 
are in wartime production has a permanent 
opening for_a qualified mechanical engineer. 
Design and developmental work on special ma- 
chines and hand tools. Chicago area. In reply 
please give full details as to education, experi- 
ence, age, etc. P-847, Product Engineering, 520 
N. Michigan Ave., Chicago 11, IIL 


MECHANICAL ENGINEER — Midwest steel 

company has opening for graduate mechanical 
engineer. Applicant should have experience in 
plant layout, machine design and constructions. 
Give complete record of experience, qualifica- 
tions, and draft status. Statement of avail- 
ability required. P-848, Product Engineering, 
520 N. Michigan Ave., Chicago 11, TIl. 











DRAFTSMEN, DESIGNERS and engineering 

checkers wanted by manufacturer of Air & 
Hydraulic Machine Tool Accessories and Spe- 
tial Machinery. Old established firm in mid- 
West town of 20,000 population. Excellent post- 
war future. Excellent opportunity for advance- 
ment. P-849, Product Engineering, 520 N. Mich- 
igan Ave., Chicago 11, Ill. 


WANTED—APPLICATION and development 

refrigeration Engineer by well known 
Manufacturer of condensing units. Permanent 
job offering wide range of activity and re- 
sponsibility. Write P-850, Product Engineering, 
830 W. 42nd St.. New York 18, N. ¥. 


DESIGN ENGINEER. 2 years universit 

ing minimum experienced in development 
and design of amplifiers and vacuum tube con- 
trol devices. Good post-war future with pro- 
Stessive Chicago manufacturer. P-851, Prod- 
uct Pngineering, 520 N. Michigan Ave., Chicago 


ll, 5 








train- 





EXPERIENCED MACHINE Designer and 
draftsman wanted by long established east- 
etn manufacturer of Resistance Welding ma- 
chines. No reconversion problems involved. For 
the right man this presents a real opportunity 
for a permanent position with excellent chance 
for advancement. Present employees are fully 
informed of this advertisement. Write fully, 
arene ~ ateict gree a P-853, 
ngineering, . 42n + 
York 18, N. a 2 cokninaeing | 
DESIGN ENGINEER Experience in develop- 
Ment and design of small electro-mechanical 
cés such as timers, special relays and auto- 
Matic control equipment. Good post-war future 
Progressive Chicago manufacturer. P-852, 
Product Engineering, 520 N. Michigan Ave., 





ELECTRIC SPOT welder experienced in weld- 
ing aluminum on a Sciaky machine; givecom-~- 
plete details. Benson Manufacturing Comnene 
18th & Agnes Avenue, Kansas City, M uri. 


EMPLOYMENT SERVICE 


SALARIED ITIONS — The advertising 
service of 84 years’ recognized standing 
negotiates for high salaried supervisory tech- 
nical and executive positions, Procedure will 
be individualized to your personal require- 
ments and will not conflict with Manpower 
Commission's. Retaining fee protected by re- 
fund provision. Identity covered and present 
Position protected. Send for details, R. W. 
Bixby, Inc., 268 Delward Bldg., Buffalo 2, N. Y. 


POSITIONS WANTED 


CHIEF ENGINEER: Graduate mechanical en- 

gineer with twenty years of experience in the 
design, development and production of domes- 
tic and commercial refrigerators, ironers and 
washing machines also hydraulic pumps, valves 
and cylinders desires a position ag director of 
engineering. PW-854, Product Engineering, 520 
N. Michigan Ave., Chicago 11, Ill. 


DEVELOPMENT WORK: Results of inde- 

pendent investigation covering mathematical 
inter-relationships and determination of prop- 
erties of metals (critical temperatures, crystal 
structure, internal stresses, vibration and low- 
temperature qualities, polarity), available to 
company interested in development work; serv- 
ices optional on allied research, product devel- 
opment, plant operation, layouts, reports. PW- 
860, Product Engineering, 330 W. 42nd St., 
New York 18, N. ¥ 


SALESMAN AVAILABLE 


MECHANICAL ENGINEER Graduate engineer 

with 10 years practical experience machinery 
and instrument design, now chief mechanical 
engineer, desires responsible position with 
progressive company, development or sales pre- 
ferred. Age 33. SA-855, Product Engineering, 
330 W. 42nd St., New York 18, N. Y. 






































INVENTORS OR ENGINEERS 


if you have a metal product, patented or patent 
pending, or an invention beyond the idea stage 
on which you can furnish clear sketches and writ- 
ten description, write us fully about it. We may 
have an interest in common. Your rights will be 
scrupulously respected. 


NATIONAL MACHINE PRODUCTS 
154 West Slauson Ave., Los Angeles 3, Cal. 


WANTED 


IN CANADA 


PRODUCT TO MANUFACTURE 


By a very active and healthy, but small 
Graniestion in Hamilton, Ontario, Can-_ 
ada, a line of low priced consumer 
products with good volume which would 
lend itself to a relatively modest begin- 
ning; and rapid expansion both in volume 
and extension of line of goods when ex- 


- perience has been gained. Hither under 


license or other arrangements. Good trade 
connection covering all Canada. British 
Empire export as future goal. te— 


Hamilton Sterling Electrical Co., Ltd., 
Hamilton, Ontario, Canada 








Manufacturers 


If you are interested in “IDE AS” 


for Post War Products 
Please Contact Us 


Thermostats & Electric Units for 
Water Heaters ; 
Cast-in Electric Units for Special 
Machinery 

Precision Level Controls for Hot 
Liquids, Etc. : 

Small Arms Tools & Sporting Arms 
Accessories 


BARTOLAT & DEMICK 


Mechanical & Electrical Research 
P.O. Box 554, Tacoma 1, Washington 














AVAILABLE 


NEW PRODUCTS 


Permanent Post-War Opportunity 


Capital wanted to start new firm or old firm to 
start new line. Write for information. Complete 
data can be furnished and if necessary blue prints. 
Patent Protection. 


BO-842, Product Engineering 
520 North Michigan Ave., Chicago 11, Tl. 





The 
Fischer & Thomas Co. 


Product 
Designers 


Creative ideas for 
Post-War Mfg. 


4815 Superior Ave., Cleveland, 3. © 











RARE OPPORTUNITY 


Group of new products ready for production. These 
are production tools in great demand on airplane 
din all metal working plants. No 

Engineering details completed. 
$100,000 investment required. You keep complete 
control. All inquiries answered. 


BO-838, Product Engineering 
520 N. Michigan Ave. Chicago 11, IM. 











TO INVENTORS 
TO MANUFACTURERS 

Inventors: Have you patents for disposal 
here or abroad? 

Manufacturers: Are you seeking important 
new products er processes for present or 
future exploitation? 

W. 8B. KAHN CO., 551 Fifth Ave., N. Y. 

International Patent Brokers © Est. 1904 

















(U. 8. & Foreign Patents for sale on 
power driven paper cutter.) 


OSCAR BELLAR 
2017 Woodbine St. 
Ridgewood 27, N. Y. 


REED MACHINE 
& Tool Engineers 


Designers & Builders 
DIES - JIGS - FIXTURES - GAGES 
PRODUCTION WORK 
Processing and Consulting Engineers 


48 HUMES ST. PAWTUCKET, R. I. 
Tel. PErry 5930 












PRODUCT DESIGN 


Specializing in the exterior 
styling of Product Design. 


ARTHUR SWANSON 
and Associates 
540 N. Michigan Ave., Chicago 11, Ill. 











FOR SALE or LICENSE 


Two recent patents of proved merit. 


Locknut, patent 2,355,253 10 claims, 
Pneumatic conveyor, patent 2,301,350 
8 claims. 


J. E. WHITFIELD 
P. ©. Box 205 Hamilton, Ohio 





Chieago 11, Iu. 
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100 KV TRANSFORMER 


For sale unused 100 KV SKVA testing 
apparatus with complete control panel, volt- 
meter, circuit breaker, Variac. Pri. 120/240 
volt sec 50/100 KV. Single phase 60 cycle 


TITANIUM ALLOY MFG. COMPANY 
Niagara Falls, N. Y. 









sing on pages 338-339 
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WANTED: © 


NEW POWER PLANT 
SPECIALTIES 


To Manufacture and Market 


A manufacturer of steam power plant equipment with 40 years’ 
experience in this field and a nationwide sales organization is 
interested in adding several new products to his line. This com- 
pany has a strong financial position and has adequate research 
facilities for testing new products and doing any further devel- 
opment that may be needed. Address all information to 


WITTE & BURDEN 


5757 Cass Ave. 


@ ADVERTISING 


Detroit 2, Mich. 



























POSITION WANTED 


Development Engineer 


M. I. T. Graduate in Electrical Engi- 
neering, 36 years old, with broad re- 
search and development background, 
wishes to locate with progressive man- 
ufacturer or laboratory. Ten years ex- 
perience in successfully developing 
processes and products in the electrical 
field. Experience covers all phases of 
development from appraisal of ideas 
thru research, design and testing to 
final adaptation for production. Pres- 
ently situated in the East, married with 
family but willing to relocate for ad- 
vantageous opportunity netting around 
$12,000. 


PW-836, Product Engineering 
330 West 42nd St., New York 18, N. Y. 


WANTED 


DRAFTSMAN 


By electrical company manufacturing 
motor driven electric appliances 45 
years in business. Real opportunity 
is offered permanent position and 
steady advancement. Company now 
engaged in 100% war work and start- 
ing post war planning. Statement of 
availability, references, and personal 
status required. 


P-858, Product Engineering 
330 West 42nd St., New York 18, N. Y. 


TECHNICAL 
ASSISTANT 


TO SALES MANAGER 


@ Well-financed aggressive national cor- 
poration requires sales manager's over- 
all technical assistant, having exception- 
ally broad engineering background in 
aircraft hydraulic, mechanical, electrical 
engineering including some marine or 
railroad experience. Minimum of 12 
years’ engineering experience essential. 
Must be sales-minded with executive 
ability as staff of sales engineers will 
report directly to him. Large current 
armament volume plus broad postwar 
application of products assures good 
future. 


' Also require two specialized technical 
: assistants reporting to above executive 
: —one with minimum of 8 years aircraft 
: engineering experience, particularly on 
i control devices; the other with 10 years 
! marine engineering experience. In reply, 
: submit concise but complete details in 
‘ first letter, stating salary requirements, 
! experience, etc. 


SW-857, Product Engineering 
68 Post St., San Francisco 4, Calif. 




















WANTED 
ENGINEERING DRAFTSMEN 


For design and development of insulation board 
mill equipment and allied machinery. Permanent 
Position. Experience in d of paper mill equip- 
ment helpful but not req _ Location South. 
State draft status and availability with complete 
details of experience. 


Product Engineering 








P-844, 
520 N.|Michigan Ave... Chicago 11, Til. 


ENGINEER 


Design and shop engineer to assume super- 
vision of mechanical design and job shop 
operations. Permanent position with tre- 
search laboratory operating a well equipped 
modern machine shop to serve departments 
in chemical engineering, physics, metallurgy, 
mineralogy and product development. Po- 
sition requires ability to design and build 
equipment from ideas other than from con- 
ventional blue prints and to assist research 
scientists in development problems. Must 
supervise 25-35 men. Give all details of 
past experience and earnings in your reply. 


ARMOUR RESEARCH FOUNDATION 
35 West 33rd Street Chicago 16, Illinois 




















POSITION WANTED 


PRACTICAL MAN 


Experienced in designing and super- 
vising manufacture of dies, tools, and 
machinery for light mass ‘production. 
Knows how to get willing cooperation 
all down the line. No college but 
broad practical experience, and plenty 
of good workable ideas. Now in charge 
of small plant with excellent produc- 
tion record. Wants supervision of 
plant or engineering department with 
—e- firm. Salary must be over 


PW-848, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 


TOOL 
DESIGNER 


. Active Midwest tool com- 
pany wants experienced 
man immediately and for 
post-war work to design 
carbide cutting tools and 
dies. Salary open. Ad- 
dress reply to 


P-840, Product Engineering 
330 West 42nd Street, New York. 18, N. Y. 




























WANTED 


Drattsmen—Detailers 
Layoutmen 


—With Eyes On The Future 


Top flight manufacturer of quality engines 
offers real opportunity to several drafts- 
men who have a lot on the ball and 

on the future. Medium-sized org 

p week Se, oe Tell all 
ms an . Tell us 
about yourself strict confidence. Write 


P-834, Product Engineering 
330 W. 42nd St., New York 18, N. ¥. 








KEY MEN NEEDED 


Men for key positions are needed te continue our 
expansion for present war peer and contracts 

f° post war motors. We ¢ ize on all types 
fractional horsepower electric motors and need men 
‘or key positions in— 


Series Motor Engineer 
Induction Motor Engineer 
Tool Design Engineer , 
Manufacturing Supt. 
Also Tool Draftsman 
Design Draftsman 


Hf you are experienced in any of these lines you 
con eure a very Interesting and prosperous future 
wi us. 


spivers”: eeerae COMPANY 
ae Da Mey Lele he Arte ee oe ae 








ENGINEER WANTED 


Well established New England Com- 
pany, recognized leader in its field, which, 
however, is one in which production 
methods have not fully kept pace with 
modern developments, offers opportunity 
for progressive engineer. 


Applicant must be conversant with lay- 
out of operations to result in effective 
utilization of equipment for increased 
production. Experience in a progressive 
manufacturing industry is required. Per- 
sonality and character must be such as to 
assure goodwill of operators utilizing the 
equipment. Education in metallurgical or 
mechanical engineering desirable. 

For the man with proper background 
the position offers excellent possibilities 
in an industry where much remains to 
be done and with a company whose 
progressive management will encourage 
initiative and show appreciation for re- 
sults. 

Company is at present engaged in war 
work but has been very successful in peace 
time. Products are high-class metal goods 
and small assemblies, and are sold to @ 
diversified field. Immediate availability is 
not required. Apply 


P-837, Product Engineering 
330 West 42nd 8t., New York 18, N. Y¥. 

























f “= bd — . aa 


Needed in management of large New York 
plant. Capable supervising manufacture of 
transmitting and receiving radio assemblies, 
transformers and other electronic equipment. 
Excellent opportunity. Write personal and 
professional qualifications, salary expected. 


Box 211, Suite 1024 
122 E. 42nd St.. N. Y. 17 
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@ SEARCHLIGHT SECTION @® 





DESIGNERS 
& DETAILERS 


of mechanical parts 
& PROJECT, SENIOR & JUNIOR 


DEVELOPMENT & 
PRODUCTION 
ENGINEERS 


on optical, mechanical, 
electrical devices 


for war & post war use 


Send complete resume or come to 
Personnel Department 


FAIRCHILD 
CAMERA & INSTRUMENT CORP. 
475 10 Ave. (36 St.) N. Y. C. 


WANTED 


VALVE DESIGN ENGINEER 


Established manufacturer of oil field equipment in 
Houston, Texas desires to expand its valve line to 


serve other industries. 


Applicant should be fully 


familiar with service requirements of valves for a 
wide variety of applications, and capable of assuming 
considerable responsibility in design and development. 


Application should 
salary expected. 


include age, 


experience, and 


P-841, Product Engineering 
520 North Michigan Ave., Chicago 11, IIl. 














TOOL OR DIE 
DESIGNERS 


Ohio Manufacturer with Die- 
Cast Division, needs Tool or 
Die Designers to design Die- 
Cast Dies, Tools, Jigs, and Fix- 
tures. Broad experience with 
Machine Tools essential. Some 
Mechanical and Hydraulic En- 
gineering experience advan- 
tageous. Living conditions 
good in small town, or near-by 
medium sized city. Excellent 
post-war opportunities. W. M. 
C. Rules apply. 


P-839, Product Engineering 


520 North Michigan Ave., Chicago 11, Ill. 


WA N TED 
RBM ManufacturingCo. 


Division of Essex Wire Corp. 
Logansport, Ind. 


DESIGN LAYOUT DRAFTSMAN 
PRODUCT DESIGNERS 
ELECTRICAL ENGINEERS 


These positions offer real opportunities 
for advancement now and in the post- 
war era to those men who can design: 
RELAYS 
SOLENOIDS 
VOLTAGE REGULATORS 
SWITCHES 
REMOTE CONTROL MECHANISMS 
OVERLOAD CIRCUIT BREAKERS 
ELECTRONIC DEVICES 


Let us hear from you 




















& 





experience in small 


? ea West 42nd St., New York 18 N. Y. 


WANTED 


ELECTRICAL ENGINEER 


Old progressive company 45 years in 
business offers real opportunity for 
permanent position and steady advance- 
ment for engineer having several years 
electric motors. 
Company is now doing 100% war work 

is starting post war planning. State- 


“Ment of availability, references, and 


Personal status required. 
« P-859, Product Engineering 








PRODUCT 
ENGINEER 
WANTED 


A well financed, leading manufacturer, 
located in middle west, has opening 
for an engineer with experience in de- 
sign and application of air control 
valves. Must have a thorough mechan- 
ical background. Give complete details 
of personal qualifications, age, draft 
status, work history. present earnings 
and salary expected, in letter of appli- 


cation. Statement of availability re- 
quired. All information held in confi- 
dence. 


P-835, Product Engineering 
330 W. 42nd St., New York 18, N. Y. 


Wanted 
ENGINEERS 


Radio 
Chemical 

* Electrical 
Electronic 

* Mechanical 
Metallurgical 

* Factory Planning 
Materials Handling 
Manufacturing Planning 


Work in connection with the manufac- 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products. 


Apply lor write), giving 
full qualifications, to: 


R.L.D., EMPLOYMENT DEPT. 


Western Electric Co. 


100 CENTRAL AV., KEARNY, N. J. 


* Also: C. A. L. 
Locust St., Haverhill, Mass. 


Applicants must comply with WMC regulations 

















WANTED 


Production Engineer 
Fractional H. P. Electric Motors 


Should have specialty background in sin- 
gle phase motors, having devoted major 
effort to efficient mass an in Line 
will have limited size Engineer- 
ing design experience Setebie for de- 
velopment of motors for tooling and pro- 
duction. Permanent connection with ou 
standing Southern California enumuaetier 
detail a poser roe id pa Maar 

etail of e ence an 

cations to W. A., Box 68 fialee x, 


ios Angeles, California. 
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Which Ozalid machine i 
was designed for 
your drafting room? 





A Model B .. . Like Grumman’s 


Grumman Aircraft Engineermg Corp. 
Bethpage, Long Island, New York 


A Model F .. . Like Blaw-Knox’s 


Blaw-Knox Corporation 
Pittsburgh, Pennsylvania 





A Type 2600... Like Standard Oil's 


Standard Oil Company of New Jersey 
Elizabeth, New Jersey 





An Ozalid Model B will turn out 
whiteprints of your engineering 
drawings at speeds up to 20 feet per 
minute. Printing and Dry Developing 
are done in one continuous operation ... 
and there are many exclusive features. 


1 For large-scale print production. 
- 


It can be relied upon for dependable 
and economical round-the-clock per- 
formance. Price $2,850.00 F.O.B. John- 
son City, New York. 


a | 


F is ideal when demands are mod- 

* crate or occasional. It may also be 

used to supplement other equipment, or 

provide on-the-spot printmaking in de- 
partmentalized organizations, 


? For medium production. The Model 


The printer and developer are com- 
bined in one compact unit and white- 
prints can be turned out at speeds up to 
4 feet per minute. Price $825.00 F.O.B. 
Johnson City, New York, 


If you have already installed ex- 

® pensive blueprinting equipment... 

you can add a Type 2600 Dry Develop- 

ing unit and receive all the benefits of 
Ozalid Printmaking. 

Expose Ozalid sensitized materials in 
your printer —then transfer to the Type 
2600. Rate of development is approxi- 
mately 5 feet per minute. Price $370.00 
F.O.B. Johnson City, New York. 


3 For use with your present printer, : 


YOU CAN’T HAVE THIS VERSATILITY—WITHOUT AN OZALID MACHINE 


Ozalid’s Dry Development distinguishes it 
from all other printmaking processes. It 
eliminates baths, driers, plumbing connec- 
tions — is responsible for compact machine 
design. 

What’s most important, it allows you to 


use a full line of sensitized materials and 
obtain exclusive printmaking “extras”. 
WITH OZALID YOU CAN: 

Make prints having blue, black, maroon 

lines on white backgrounds. 

Produce duplicate “originals”; reclaim 


soiled or worn tracings; eliminate drafting 
waste when making corrections. 

Use cut sheets as well as roll stock —elimé- 
nate trimming waste. 

Turn out all prints in the same mannef. 
No variations in production. 


WRITE FOR CATALOG AND SAMPLES OF OZALID WHITEPRINTS. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE AND FILM CORPORATION 
* OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 


JOHNSON CITY, N. Y¥. 




















MOTORS 
When you must use motors under adverse operating con- 
ditions, select one of Master's Protected Type Motors. 
They are available in sizes from % to 75 HP in a wide 
variety of electrical and mechanical modifications. 
Investigate MASTER'S usual ability to serve you econom- 
ically with motors that really fit your exact needs. 


THE MASTER ELECTRIC COMPANY © DAYTON, OHIO 














WE'VE BEEN ASi<ED 
THIS ABOUT MAGNéESI 


How complete are Dow service 





for the magnesium user? 


Dow is the pioneer and major producer of magnesium 
... the principal developer of its alloys and fabrication 
techniques . . . and the leading sponsor of its wide- 
spread application in many fields of industry. So it is 
only logical to consult Dow relative to any phase of the 
usage of the lightest of all structural metals. 


The broad range of Dow magnesium activities begins with the 
extraction in large quantity of the virgin metal from Michigan 
brine and from the waters of the sea... it includes production 
of a complete line of Dowmetal Magnesium Alloy ingots and 
an accompanying line of fluxes and protective agents... it 
extends to complete mill and foundry facilities for cast and 
wrought products and a jobbing fabrication shop for stamping, 
drawn parts and assemblies . . . all supplemented with the 
knowledge accumulated in 28 years of experience in engineer- 
ing and metallurgical research. 


Thus Dow's pre-eminent position in the magnesium field makes 
it exceptionally well qualified to work with you in any develop 
ment where the high strength-weight ratio of a metal is valuable. 


DOWMETAL 
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MAGNESIUM DIVISION e THE DOW CHEMICAL COMPANY 
MIDLAND, MICHIGAN 


Philadelphia * Washington + Cleveland + Detroit + Chicago * St.Louis + Houston ¢ San Francisco + Los Angeles * Seattle 











